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Foreword

The military forces of our nation should always reflect on the way they conduct
business in the period following a military confrontation. When the end of the con-
flict coincides with significant changes in the world political scene, the military must
revisit how it does business. In an era of lesser-perceived tireats, the lead.rs c!" the
US armed forces are reviewing their organizations with an eye toward eliminating
those that are unnecessary- Lt (o1 D)avid Tillotson tackles this issue head-on by
looking at the hub of the command and control system for our theater tbrces--the air
operations center (AOC). Some have suggested that the AOC's time is past, that, it
needs to be replaced, and that its utility in lesser contingencies is likely to be limited.

Colonel Tillotson discusses the functions the air commander must perform in a
contingency, describes the organization intended to support the commander, and
assesses the organization's performance during two recent events. His conclusions
may disappoint the more reform-minded, but will reinforce the lessons of our air
power history. Colonel Tillotson suggests the theater air control system can certainly
be strteamlined, but the major required change is that the system needs to be exer-
cised, regularly and realistically, by the senior commanders who will depend on it in
a crisis. Despite the pressures of declining budgets, the Air Fowce must continue to
give time and attention to the means for controlling its forces if it is to maintain its
leadership role in air power employment.

THOMAS R. NOWAK, Lt Col, USAF
Chief, Command Research D)ivision
Airpower Research Institute



About the
Au1hor

I I Col Dajvtd Tiffoisors M

Lt (I1 D)avid T1 I lotsorn Ill graduatedl from thi J, 'S Air Force Acah ItIv In r I I ! Vh
a tmchelt r'. degree in polittc il science. ldloWing con imissioing, he at letnhd ttOe
.'nriversItv of JPittsburgh and completed a master of arts dt-,yrev III inr1trnal jnalt

affairs. After comnpleting basic weapons controller training at Tyvnddall Air t",rc,, t•as,.
!AF, t. Florida, (olonel Tillotson served in tactical CorntFrl squadrons at Sh aw AFB,
,South Carolina. and 13rerierhaven, (Gerrnanv. In 1980. he was ;issriwrld 1i4 tite (,',-
hat ('oncepts i)ivision at Hteadquarters 1. inited States Air Fri,, in Eur ope' aId III

1983 moved to the Air Base Survivability D)ivision at the Air St4aff in Wash ingtin
1),C After attending Air ('ommand and Staif ('ollege In 1984), (Convorl Tillotson
commanded the ;,667th Aircraft Control and Warninrg Squadron at, lhoin, ifeL md I I
1988, he as;lIIi(ed command of the 729th Tactical ',mitrol Squadron at. I till At"l.
U tah. After he completed three years as cormanuder, the lall cal Air (', im Tni ri

ITAC) selected him to be a command-sponsored rescarch f, low arid to afttend Air
War (C'ollege. Colonel Tillot•.,n is currently assigneid toI the staff 4d' th- Norn h
American Air J)efense amrnmarid. tie is marriod t4) tic former Wanada Koy Morri,,im
of 'lint im, North Carolina. They have a d augli, r. Ir, .mar



Achnowledgmnwn s

If' dii P, project en joy- a ny success- at all , it' s in l arge invasýure dueif txo the efforts- of a
numiber of' people other than myself'. I would( like to thank the staft!at the Airpower
Resea)rrh InSt it iit e for their encouragement and support. IA C ol Thomnas It. Nowaik
ensutred that all ot us In the- cornmand-sponsored research progra rn kept on track and
inI touch wit h the larger Ai r I.,niversity Center for Aerospace lDoctrine, Research, anrd
Educatilon Al ( 'AUClRE) corn mnity Mi .N r ~Jerome WV. Klingamua n, rn Y research k-dvisor.
kept the project going without ecsveresort to whips and spurs, inatintai ning aI
.sense of, grace throughout It is alasa pleasure to work with prafessionials" like
.Jerry. 'i na~liv, D~r D oris Sar, my editor, (lid as e)jbo erfigm
awkwvard phrases and only asked once 11AI had ever bothered to read the Air Univer-
sits' Pres, .Stvle Guide.

Throughout the effort, I receiv-ed excellent. support. From a variety of' people In the
Tactical Air (Command. (.'n [l~o) Warner at HendJquarters 'rAC' provided excellent.

,ipport and hit, staff willingly and promptly sent, information. (Col Jim ('rigger and
the Ninth Air Force operations staff suffered through yet another telling of the
Operations D~esert Shield and Storm tale (I could tell they had done it before When
they provided copies of slides, without prompting). Their input and experiences were
key to my research and I thank them for their tolerance. Lt (I,'ol Miller and the 602d
TACC Squadron staff at Bergstrom AFB, Texas,, provided important Information on
new air operations center systems acquisition.

Throughout this, and indeed all my endeavors, my family has remained consis-
tentlY supportive. This year remained busy as I was doing both this protect and
att~ending Air War College full time. My wife, Wanda, and daughter, Tamar, gave
me the time and support I needed to get this done. Thanks guys!

All these folks can take credit for any good thing- in this project. I accept sole
responsihility for any errors or deficiencies.

IDAVID) TIIAI)TsoN IIl, Lt ('lt Jul. AF'
Research Fellow
Airpower Research Institute

xiii



Introduction

A comment from the commander of Tactical Air Command (TA(C' that the air
operations center (AOC) did not work and that it needed tW be fixed stimulated this
research project. Having long been associated with the theater air control system

(TACS), I have been aware of concerns about the AOC and other elements of the
system. Periodically, the Air Force has tried to implement improvements, particu-
larly in hardware, but these efforts sometimes fell short. Sxme of' the expressed
concerns included statements that the air tasking (.rder (ATO) was not an effective
means of controlling the force, that centralized control will break down and leave us
unable to perform our task, and that the system is too physically cumbersome and

airlift intensive to be useful. Certainly, there is some truth in these comments.

On the other hand, I was aware from personal experience that there was a need for
an effective and efficient system to control air forces. Further, I had reservations
that some of the critics lacked familiarity with the system, and as a consequence,
either had no confidence in it or fai",d to recognize the need for improvements.

The changing world order and the Air Force commitment to the vision of global
reach-global power present us with the continuing possibility of supporting contin-
gencies in theaters that have no command and control structure. This possibility,
combined with the limitations imposed by declining budgets and manpower, makes it
important to determine if the system is broken, and if so, how to fix it. If we do not
need the system, we should get rid of it. If the job can be done more efficiently, we
must address the appropriate changes.

To do justice to these issues, I must try to he neutral. The question that must he
asked is whether the present functions and organization of the AOC are adequate to
support planning and execution of air campaigns and operations. My approach to
providing an unbiased answer is to first define the functions the Air Force component
commander (AFCC) must perform, either operating as the AF 7CC or the joint force air
component commander (JFACC). Next, I present the organization and furnctions as
they are described in appropriate Air Force regulations and guides. This description
addresses my concern that some are not familiar with how the system is supposed to
operate. Next, I look at how the system actually performed in recent contingencies.
Using this assessment, I then present conclusions and recommendations.

In this approach I focus on functions and organization. I address commumications
in terms of capabilities required, but do not address conmmunications in detail. Since
the TA(' communication staff is already engaged in an extensive effort to address
theater communications as a result of Operations Desert Shild and I)es,,rt Storm,
my effort would he redundant. Similarly, I address intelligence support require-
ments only in general terms, in part due to the subject's classification and in part
because another researcher at the Air UIniversity (Center for Aerospace D)octrine,



Research, and Education (Al,!( Ai)RE) is working a project on theater irttelliigence
requirements. 1 refer readers Interested in the latter area tWi Maj ,hames 11. M,'rshall's
study, "Near-Real-Time Intelligence on the Tactical Battlefield: The Requiriement For

a Combat Information System" (to be published).

Finally, discussions of the air control systeIm are invariably an exercise in the
learning and use of acronyms. These cannot be avoided, and the problemii for this
project is that the Air Fo-2e is in the midst of a change to its terminology. The
descriptor tactical has been dropped from all units. For example, the tactical intA-l-
ligence squadron (TIS) is now the air intelligence squadron (AIS); the TA(S itself' is
now the theater (vice tactical) air control system. When it comes tu) the AOC. the
problem is even worse. The new draft of Air Force Manual 2-1, "Theater Aerospace
Warfare," refers to the AOC as the theater air control center ('I'ACC( . Tactical Air
Command, in its reorganization of the air control wings, refers to the organization as
the air operations center. I have chosen to use TAC's terminology. I apolognize for any
confusion, but we "live in interesting times."

i if ;r



Chapter 1

Functions Required for Command
and Control of Air Power

This paper begins with a discussion of the functions required to exercise

command and control of air power. These functions should dictate the struc-
ture of the organization created to exercise that command and control. A

basic understanding of these functions gives the subsequent discussion of the
existing command and control structure meaning and serves as a benchmark
to measure performance and suggest changes.

After a disastrous battle at Kasserine in North Africa during World War 11
(a disaster to which the fragmented control of air power contributed), the Air
Force settled on a fundamental premise regarding the command and control
of air power. "Ihe premise is that to ensure the most effective employment of
air power, control of forces must be centralized and exercised by an airman.
The following extract from War Department Field Manual (FM) 100-20, Com-
mand and Employment of Air Power, written in North Africa after the battle,
summarizes the lesson learned.

THE INHERENT FLEXIBILITY OF AIRI- POWER. IS ITS GREATEST ASSE'T THIS FI.EXXIBILITY

MAKES IT POSSIBLE TO EMPILOY TIHE WHOLE WEIGHT OF THE AVAIlaBLE AIR POWER

AGAINST SELEf.CTEfI AREAS IN TURN: STICH ('ONCENTRATC) IU~SE OF THE AIR STRIKING

FORCE IS A BATTILE.WINNING FA(vTOR OF THE FIRST IMP'ORTANCE CONT(Ol, (IF AVAIL

ABLE AIR POWER MUST ie CENTRAIAZEI) AND COMMAND MUST BE EXERCISED TIIHR0'G(H

THE AIR FOR(CE COMMANI)ER IF THIS TNHERENT FLEXIBILITY AND ABIILITY TO( DELIVER A

DECISIVE BLOW ARE TO BE FULLY EXPILOITEID [capitalization in original l.'

This essential and enduring United States Air Force (USAF) view on com-

mand of air power continues to the present. Therefore, to discuss the func-
tions required to exercise command and control of air power, I must. focus on
the functions required of the airman who exercises that control, the Air Force
component commander (AFCC). The principle of centralizing control with the
AFCC gives rise to a number of functional requirements which the A.FC(C
must fulfill. These functional requirements dictate the organization and func-
tions of the AFCC's headquarters and the air operations center (AOC).

-Joint doctrine also acknowledges the value of centralized control of air
power and institutionalizes it in the concept of the joint force air component
commander (JFACC). Should the AFCC he required to perform as the
.JFACC, the command and control element also must be capable of exercising
functions required of that position. Although I approach the discussion of



functional requirements in terms of the service conmmander and the functional
component commander, the resulting lists of requirements are nearly identi-
cal.

Functions of the Air Force Component Conmmander

Despite the increased attention given to joint operations, the role of the Air
Force component commander remains important for several reasons. First, a
single service may conduct operations. To ensure successful conduct of the
tasked operation, the AFCC must be able to execute all functions required to
employ and support the assigned force. Second, as established in Joint Publi-
cation (Pub) 0-2, Unified Action Armed Forces (UNAAF), when assigned to a
joint force (regardless of the joint command arrangements selected), the
AFCC will "continue to have responsibility for the logistics and administrative
support of Service forces assigned or attached."2 Third, the commander in
chief (CINC) of a joint force has options in organizing the force. For example,
the CINC can organize the joint force along service component lines. Thus
the AFCC could become one of the principal component commanders. Finally,
the AFCC may be appointed as a functional component commander, such as
the air component commander (ACC), with elements of several services at-
tached. 3 This diversity of roles for the AFCC leads to a broad scope of task
responsibilities. In turn, these responsibilities suggest a diversity of required
functions.

Scope of Responsibilities

The responsibilities of the Air Force component commander cover the
gamut of air operations and include several specialized functions. In addition
to serving as the expert on employment of air power to the joint force com-
mander (JFC), the AFCC may be tasked as the area air defense commander
(AADC) and the airspace control authority (ACA). Further, the AFCC is
responsible for planning, directing, and monitoring execution of the full
breadth of missions carried out by air forces that may he assigned to the
command. Finally, the AFCC is responsible for supporting assigned forces.

Air Force Manual (AFM) 2-1, Tactical Air Operations -Counter Air, Close
Air Support, and Air Interdiction, states that the AFCC is "normally" the
AADC, and as such, must "coordinate and integrate the entire air defense
effort v&ithin the joint force command."4 This respor~sibility carries with it. the
requirement to plan the air defenses with available assets, to task the as-
signed air defense units once a plan is developed, and to monitor the execu-
tion of the air defense opern tion both in terms of operational results and the
operational readiness of assigned units. Since the AAI)C role involves the
defense of the joint force as a whole, the tasking to carry out the AAI)(C
mission also carries with it the requirement to perform AAI)C functions with
units from other services and, perhaps, with host-nation forces. Closely re-
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lated to the responsibilities of AADC is the task of serving as the airspace
control authority.

All services recognize the AFCC's responsibility to serve as the ACA. AFM
1-3, Doctrine and Procedures for Airspace Control in the Combut Zc,ne, signed
by all four services, states that the joint force commander will appoint the
ACA, who will "normally" be the AFCC.! AFM 2-14, US Air Force!US Army
Airspace Management in an Area of Operations, signed by both the USAF and
Army chiefs of staff, goes further by recognizing the interdependence of air
defense operations and airspace management and states that a "coordinated
and integrated air defense and space control system under a single authority
is essential."6 AFM 2-14 also states that "for joint Air Force-Army operations,
the Air Force Component Commander/Commander Air Force Forces will be
designated the area air defense commander and the airspace control
authority."7 As with the AADC task, the tasking as the ACA carries with it
the responsibility to plan the airspace control system, to transmit the plan to
all services' aircraft in the area of operations, and to monitor execution of the
plan and make changes as requirements change.8 The requirement to trans-
mit airspace control information to all users of the airspace carries with it the
task of transmitting information beyond the theater of operations. Long-
range bombers and intertheater airlifters are frequently based outside a
deployed force's area of operations, yet must still have access to airspace
control plans to carry out their missions.

Both the AADC and ACA functions carry with them explicit requirements
to accommodate representatives from other services. The multiservice AFM
1-3 requires that services provide representatives to the ACA. 9 AFM 2-1
further states that to perform the AADC and ACA tasks, service component
representatives are required."0 The implication of these requirements is that
the AFCC must have a facility capable of supporting these service repre-
sentatives and for integrating them into the AFCC staff.

Tactical Air Command Manual (TACM) 2-1, Tactical Air Operations, re-
quires the AFCC to be responsible for a wide range of missions to include
reconnaissance, surveillance and warning, counter air operations, interdic-
tion, close air support, airlift, special operations, electronic warfare, search
and rescue, and air refueling."1 The details of these operations are not impor-
tant in this discussion; however, they generate a shared range of functional
requirements which the AFCC must address. First, the AFCC must have a
staff with sufficient expertise to deal with the planning details of the variety
of systems suggested by the missions. Planning for the employment of these
systems is not limited to USAF requirements. Attacks against ground targets
(e.g., interdiction or close-air-support targets) require close coordination with
other service commanders "because the timing of attacks against specific tar-
gets or target systems may he critical to the successful accomplishment of
surface actions-"12 Second, once mission plans are developed, the plan must
be communicated to the tasked units. Finally, mission results must be fed

3



back to the command and control system so that new plans can be developed
or revised.

Running throughout the operational function- is the requirement for a
comprehensive intelligence capability. To conduct planning, the A C('(' mu;t
have a clear picture of opponents and their capabilities. The AF('(" intel-
ligence staff must have access to all sources of data on threat systems and
statuses, to include cultural, economic, and political information. Once tasked
units execute the missions, the AFCC also must have information on mission
results as rapidly as possible to adjust plans in response to changes in orders
of battle or other changes in enemy capabilities. The key is that intelligence
information must be available from all possible sources to assist the AF(' in
efficiently and effectively carrying out the tasks. 1 3

In addition to intelligence support, the AFCC requires a variety of support -
ing activities to ensure the effective employment of the force. Most of these
functions can be grouped into the general task of maintaining the status of
friendly forces. Specifically, I refer to the maintenance of logistic and ad-
ministrative information related to support of USAF systems and units.14 As
I mentioned at the outset of this section, these functions remain a part of the
service component's responsibilities, and therefore belong to the AFC('(
regardless of the extent or limits of other duties.

Finally, the combination of all these responsibilities requires an extensive
communication system capable of handling the diverse user requirements
levied on it. The AFCC must be capable of exchanging operational informa-
tion with subordinate USAF units, other service components, and other ser-
vice subordinate elements (when attached). The system must be capable of
handling all-source intelligence information from higher headquarters and
from supporting in-theater sources, and of disseminating the same or deriva-
tive products to subordinate operational echelons. Finally, the system must
be capable of exchanging logistical and administrative information between
the AFCC and subordinate units and between the AFCC and sources of exter-
nal support. This last point serves to emphasize the oJCS position that all
service component headquarters are part of the worldwide command systemt,
and must have the capability to tie into that system when deployed. 15

Summary of Functions

AFM 2-7, Tactical Air Force Operations- TaIctical Air Control ,SYvtcnm
(TACS), summarizes the functions of the theater air control system iTA( T S as
follows:

unity of effort through ce~ntralized planning and controllitig tIhe ovrall tactica•a air
effort; decentralized execution of t-he detailed act.itn s of t ltica I air in ission4, a
syst.enm for airspace control that keeps interference among airspacr, isrers in ;•n :nrre
of opprationB to a minimuim; and tihe integration ofsiiplxrling forces in the tot;i" air
e ffort.,6



Although this statement accurately summarizes the AFCC's functions, it is
not useful for analyzing whether or not the currenL AOC meets the functional
requirements of the AFCC. To address this issue, 1 have broken the AFC("s
functional requirements into the areas of planning and tasking, directing and
monitoring, and communications.

Planning and Tasking. Resident in all of the AFCC's tasks is the re-
quirement for the AFCC to first plan operations and then to task assigned
units to execute the plan. Operationally, the planning function requires a
staff of sufficient expertise and diversity to understand the capabilities and
limitations of all systems the USAF employs. If the AFCC is performing
functions (e.g., the AADC function) that require control over other service
forces, staff expertise must extend to those forces' systems either through
exchange of information with other service component staffs or through the
assignment of other service personnel to the AFCC staff. This staff must have
some access to information regarding the operational status and limitations of
assigned forces to accommodate those limitations or capabilities while con-
structing a plan. Finally, the operational staff must have the means to trans-
late the plan to a tasking that can be sent to assigned forces to execute.

The intelligence component of the AFCC staff must provide support to the
planning staff throughout the planning process. Before the start of opera-
tions, the intelligence staff must develop a clear picture of enemy capabilities
and vulnerabilities as a baseline for initial action. As operations progress, the
staff must update that picture based both on enemy actions and on the results
of friendly action on enemy capabilities. Intelligence staff members collect
information from as many sources as possible to ensure that the information
is accurate and valid. In order that the operations tempo not be interrupted,
they must gather information as rapidly as possible so that the AFCC staff
can develop new plans and task new operations before the enemy can react.
All of this suggests a capability to collect all-source intelligence in as near real
time as possible.

Directing and Monitoring. The second major functional area required of
the AFCC is the ability to direct the tasked force through the execution of the
missions and to monitor the results. Once the plan is dispatched to assigned
forces, the AFCC staff must monitor execution and adjust activities in
response to unforeseen events. These events could either be the result of
enemy action or simply the result of failures among friendly forces (e.g., main-
tenance failure to deliver equipment, operational mishaps, etc.). The require-
ment to adjust tasking-, on a dynamic basis drives the need for a staff of
personnel with broad expertise in all assigned systems and capabilities. In
addition, the likelihood that the AFCC staff will be conducting operations
and, at the same time, planning for future activities suggests that the plan-
ning staff and the execution staff should be separate groups.

In addition to monitoring the operational results of mission execution, the
AFCC staff must monitor the logistic and operational readiness of assigned
forces. Such gross data as numbers of operational aircraft, ,stocks of munin-
tions, and availability of fuel will directly affect the ability of friendly forces to



execute their tasks. This data will also affect the planning staff in deciding
how to task future activities.

The intelligence staff also plays a key role in the monitoring functions-
First, the intelligence staff must monitor ongoing enemy activities to detect
emerging threats that the operational staff might have to deal with while
monitoring execution of current missions. Response to these emerging threats
might require diversion of missions from scheduled targets to meet the new
threats. Second, tho intelligence staff must monitor the effects of mission
results on enemy targets and capabilities (bomb damage assessment IBI)AI)
and provide these results to the planning staff so that developing plans can be
adjusted in light of friendly successes or failures.

Communications. TACS functions require a communication system
capable of handling the information needed to make a centralized tasking
system work. Support of planning efforts first requires access to sources of
intelligence and operational information necessary for formulating reasonable
plans. For intelligence information, this means access to sources that may be
outside the theater of operations (national sources), from sensor systemt,
operating within the theater, and from assigned units (BDA). Information
formats include voice reports, messages, imagery, and formatted data links.
Operational planners require access to information on the status of assigned
friendly forces, regardless of these units' locations (in or out of theater), in
addition to the information provided to the intelligence community. Finally,
the tasking function requires the ability to send a tasking plan and support-
ing intelligence information to assigned forces for execution, driving the need
for assigned units to be able to receive voice and formatted communications
and imagery.

The directing and monitoring functions generally require the same types of
communication capabilities as the tasking function. Hlowever, the require-
ment for timely information is compounded if the operational staff is to
respond to execution problems as they occur. Therefore, the directing and
monitoring function should have access to real-time voice and data informa-
tion. Connectivity must run from sensor system3 to both the AFCC's head-
quarters and to unit-level reporting systems to ensure rapid dissemination of
information. Finally, to the extent that assigned forces include those from
other services, communication capabilities must include the capability to com-
municate with other service headquarters and units.

Functions of the

Joint Force Air Component Commander

A.s noted in the discussion of the AFCC's functions, the joint force coni-
mander has the option of organizing the force along functional lines rather
than service lines. One of the variations of this option is to appoint, a joint
force air component commander who has the responsibility for planning '-'.9

6



coordinating the employment of all air assets of the joint force. ,JFA(C'C roles
include planning, coordination, allocation, and tasking of air assets based on
the JFC's apportionment decision. Apportionment is simply the decision by
the JFC regarding the relative weight of effort the command's air assets will
devote to each of the various mission areas. 17 As might be expected given the
USAF's preference for centralized control of air power, Tactical Air (Command
Pamphlet (TACP) 2-2, Joint Force Air Component C(ommander (JI(AC(C ('on-
cept of Operations, endorses the benefit to the JFC of appointing a JFAt`('.t In
particular, TACP 2-2 states that the JFACC gives the JFC the means to
develop a coordinated joint air operations campaign. Is

Regardless of the desirability of having a JFACC, if the JF(C elects to
appoint a JFACC, the JFACC should be appointed from Lje service comn-
ponent which has the preponderance of air assets and "the ability to assunme
responsibility lemphasis addedl" for the task.1 9 Draft AFM 2-1, "Theater
Aerospace Warfare," expands on this last criterion and states that the JFACC
must have "the Command, Control, Communications, and Intelligence in-
frastructure necessary to plan and conduct a theater air campaign." 20 If the
USAF command element is to be prepared to assume the JFACC role, we
must address the functional requirements this task might entail in the design
of the AOC. As we shall see, the resulting hst of functions will be very similar
to those developed for the AFCC.

Scope of Responsibilities

The scope of JFACC responsibihties, like that of the AFCC, covers the
range of air operations and several specialized functions. However, the
JFACC does not bear the responsibility for logistic support of assigned forces.
The result is that in monitoring the status of assigned forces, the JFACC is
going to be much more focused on those elements of logistic status that affect
operational readiness. Even then, the JFACC will be concerned primarily
with availability of forces and when force shortfalls will be remedied. For
example, the JFACC does not need to know that the engine on an aircraft is
undergoing maintenance; instead the JFACC( is more interested in the fact
that the aircraft is not operational and when it will be returned to operation.

If the JFC appoints a JFACC, the JFACC is responsible for the perfor-
mance of such specialized functions as the AADC and ACA roles. In these
roles, the JFACC executes specific responsibilities for exercising control over
assigned air defense forces, publishes tasking directives, monitors the status
and execution of air defenses, and prepares and dissenminates airspace control
information. 2 1 In addition to being responsible for developing a coordinated
air campaign, the JFACC develops plans for air asset employment in all
mission areas (e.g., counter air, interdiction, close air support, reconnaissance
and surveillance, electronic warfare, air refueling, airlift, and special opera-
tions). In all of this, close coordination with all service components is re-
quired, and the presence of representatives from all services is essential. 22 In
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short, the scope cf JFACC responsibilities is sinilar to that developed for the
AFt' C.

As in the operational area, the scope of intelligence responsibilities for the
JFACC parallels that of the AFCC. Joint publications make sonme of the
intelligence requirements more explicit. The JFACC intelligence system nmust
be capable of obtaining a cross flow of information from other services and
even allied sources. 2i Further, joint doctrine calls for the intelligence comi-
munity to provide "near-real-time target data" for attacking forces. Such a
requirement, the publication recognizes, drives a requirement for good auto-
matic data processing (A[)P) support in the intelligence area.21 The Army's
Training and Doctrine Command (TRA)OC) Pamphlet (Pam) 525-5, AirLand
Ope-ations, cosigned by the commander, Tactical Air Command (TAC), emn-
phaý.,izes the need for timely BDA to support attacks against, enemy fIorces. 25

In summary, timely and accurate intelligence support is as essential for the
JFACC as it is for the AFCC, and joint documentation reinfbrces and expands

the description of the capabilities required.
Joint publications also describe the requirement for the JFACtC to coor-

dinate with some specialized joint agencies in performing duties. The JIFC's
joint operations center GJOC) is tasked with several functions which affect or
involve air operations. These functions include the joint rescue coordination
center (JRCC); the joint movement center, which handles movement. includ-
ing airlift) of cargo and personnel; and the joint special operations command,
which is responsible for employment of special operations forces. 26 However,
TACP 2-2 suggests that the JOC would not be suitable for the JFACC since it
lacks access to real-time control and coordination assets.27 Therefore, the
JFACC's command center may be located apart from the JOC, but must
coordinate closely with the JOC to carry out assigned furnctions

Finally, as was the case fbr the AFCC, all oJFACC responsibilities carry
with them the requirement for a diverse communication system with multi-
service elements capable of voice, data, and imagery transmission. Connec-
tivity requirements include links with assigned forces (at teast their service
component headquarters), the JOC (if separately located), and agencies out-
side the theater iespecially intelligence sources). The requirements for AD)P
support suggest the need to handle secure data communications to ensure
timely support, especially for intelligence innctions.2 8

Summary of Functions

As I suggested at the beginning of the discussion of the *tFACC's scope of
responsibilities, the functions required of the JFACC are not substantially
different from those required of the AFCC, especially in light of the scope of
potential responsibilities the USAF and the other services assign the AVC(('.
Therefore, I now address the same three areas: planning and tasking, direct-
ing and monitoring, and communications.

8



Planning and Tasking. The functional requirement in this area is identi-
cal to that established for the AFCC. The emphasis on the need for joint
participation in the planning and tasking process is at the heart of this func-
tion. All services that have forces assigned to the joint force must have repre-
sentation at the JFACC's comm-nd center.

Directing and Monitoring. The functional requirement here is nearly
identical to that established for the AFCC. The JFACC needs the capability
to direct and monitor the force and the enemy in real time. The significant
difference is in the need for readiness and logistical data on friendly forces.
The focus for the JFACC is on how logistical status affects operational posture
and on when improvements in readiness can be expected. For example, the
JFACC needs to know that 20 of 24 F-15s at a given base are operational and
that the base expects all to be operational in six hours. The JFACC does not
need to know that the aircraft are down for engine problems. The Air Force
component commander, on the other hand, would need the amplifying infor-
mation on the logistic problem since, as the service component commander,
the AFCC is also responsible for repair and for provision of parts and sup-
plies.

Communications. The JFACC's need for communications is nearly iden-
tical to that of the AFCC, with emphasis on communications with all service
components. Although the JFACC has functional responsibility for com-
munication, there are no assets provided by the joint headquarters. In fact,
Joint Pub 0-2 states that component tactical communications will remain
responsive to the component commander, although they can be added to the
joint network.29 This issue, combined with the issue of the facilities and AD1P
sutpport required to execute the JFACC command function, cuts to the heart
of the criteria for establishing which service component will be responsible for
the JFACC function. As previously noted, selection is based equally on con-
tribution of forces and "capability" to assume the duties required.

Summary

As I have shown, both the AFCC and the JFACC share nearly identical
functional requirements. To employ air power effectively (even if it is ex-
clusively USAF forces), the AFCC must have the means to plan and task the
force; the capabilities to direct and monitor execution of the tasking; and the
ability to communicate with assigned forces, higher headquarters, and with
other service elements if they are deployed in the area of operations. The
final requirement, having the capability to communicate and coordinate with
other service components, exists regardless of the AFCC's role in the joint
force structure. This requirement exists because some AFCC missions are
flown especially for the support of other service components (e.g., close air
support), while others may be flown in support of either USAF or other ser-
vice elements (e.g., airlift and air refueling). This standing requirement for
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Chaipter 2

Organization of the Air Operations Center

Having discussed the ftinctionis requ ired of' the Air F~orce comnponlent I. i i-
inander and the joint f'orce air component, commiiander in the previous chaiipter,
we? now turn to a dlescript ion of the air operation-s center; the orga nizatiOnl
through which the AF(C Nor .1F"A( ') exercises the functions of* plan ning and
tasking,. directing and monitoring, and communication. F'irst., hiow.ever, this
chapter discusses who is responsible for the AF( ' function in contingencies.
[For the purposes of this paper, contingencies are defined as operations a jp to

and including maJor regrional contingencies,) Next. the chapter describes the
organization. that supports the AFCC. and Finally presents the subst ructure of'
the AFCC's command f'acility.

Air Force Component Commander

In the tactical air f'orces, commanders of the numbered air f'orce~s ýNA l
serve a-, AXir F~orce component. comnma nders in contingencies.1 Assu ming tOw
AFC(C¶ possesses the preponderance of air asset~s and the meanis to control air
operations, the NAF commander could also serve as the .J A( ( if' so lesig-
nated by the JIFC. For this poper. the comnmanders of'the nuimbered air forcus
with whom we are concerned and who operate A )( ;ire t he comwndnac~'rs, of
the Ninth and Twelfth Air Forces. Tacitical Air Conmmand lRegiilatlion TACK
23-2. TIactical Air Comnmarnd Numbered Air ~'rc.;eiisthat the NA AF
the level for Air Force coordination with the, supportel (A CIN( S 2 NAP' corn-
man aders are further assigned regional repniiiisso their st-JA]', van roor-
di nate and plan with the appropr;;ttv so pportr'd CI N( The Ninth Aijr F',rre
commnander act.,s as the US Air For-ces, Cen tnai C ommnand it 1NTA U' coml-
man rider. The Twelfth Air Forci: commandier acts ais the UTS Air Forces-,
Southern ( OHIMn a d (Sol )1' >1I A I" co mm anrder. The Twel ft I Air Force comin-
mrn ader also s:erve-s as 11h, coun a nder id Air Force Forces I( '()M A FF( Rý
( a rihhea n tinder the US Atla nt~ic C om marid 2

Thfe general organizat ion of the NAP stif'f s4 hown at figure 1. a idto

points should iw rmade about. this orpgansi:'at .ii. Or-, there Is n diversit v of

functilons ranging from the- opena orud lo ;j(gviiira support Thr NAtE A aff is
n`10t solely an operational ori ia u.A larpe p)art (t'f Its dauld I neit ons.,,
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While these functions are not necessarily inappropriate, they are redundant
to similar functions performed at the subordinate unit level, the major com-
mand, or both.

The second point, related to the first, is that the staff is separated into the
NAF staff and the NAF combat operations st,-ff (NAFCOS). The NAF staff's
primary focus is on the force management or peacetime functions. The
NAFCOS, on the other hand, exists to provide the combat staff for the sup-
ported CINC. 4 Note that the separation is blurred in practice. Thus in
peacetime the NAF staff also tends to focus on the force management func-
tions of the headquarters, not on the combat operations functions.

In a contingency or wartime situation, elements of the NAF staff and the
NAFCOS form what is known as either the Tactical Air Force headquarters
(TAF HQ) or the Air Force component headquarters (AFCHM. These person-
nel become the command and staff element for the AFCC. As the component
commander, the AFCC carries out responsibilities through the theater air
control system. The TACS provides the AFCC the means to exercise com-
mand and control over USAF forces. Evolved throughout the Air Force's
history, the TACS consists of radar elements (ground-based and airborne)
that allow the AFCC to exercise command and direction over air traffic and
the airspace within the area of responsibility (AOR); a system to coordinate
the support to land forces within the AOR; and a system to control airlift
forces within the AOR.5 In addition, "TACS provides the AFCC with the
elements necessary for coordination at appropriate levels with forces of other
commands or Services operating within or through the area of operations.'"
The senior element of the TACS is the air operations center.

Air Operations Center

The AOC provides the "means of execution" for the Air Force component
commander. The role of the AOC is to "provide the information and the
facilities to support the component level function."7 Basically, the AOC is the
operations center for the AFCIt. In addition, if the AFCC is also the JFACC,
the AOC serves as the hub of operations for all air operations within the area
of responsibility. This function is required because the joint force head-
quarters is manned in peacetime to perform peacetime functions; in wartime,
the joint headquarters must be augmented to perform its full range of war-
time functions.8 When augmented by representatives from other services, the
AOC can provide a readily available facility and support staff to perform
JFACC' functions. Figure 2 shows the relationships among the various ele-
ments in the organization of the joint force structure. (The battlefield coor-
dination element IBCEI and naval and amphibious liaison element INALIEI
will be discussed later.)

15



JOINT CHIEFS OF STAFF (JCS)
PROVIDES FORCES

PROVIDES STRATEGIC GUIDANCE

JOINT TASK FORCE (JTF)
SETS THEATER OBJECTIVES

PRIOR!TIZES EFFORT
APPORTIONS RESOURCES

DELEGATES AUTHORITY

LAND JFACC/ACC NAVAL
COMPONENT DEVELOPS AiR STRATEGY COMPONENT

COMMANDER ALLOCATES AIR Rr-SOURCES COMMANDER
ISSUES PLANNING GUIDANCE

I '!

[AIR OPERATIONS CENTER (AOC)]I"--" BCE PLANS. CONTROLS. J NALE -"

DIRECTS AIR OPERATIONS

OPERAT IONAL COMMAND
---------.COORDINATION

Source: .ACR 55-45. Tacticai Air Force Headquarters and the Tact~cal 4ur Jonltro) Center 8 Arl 19.985

Figure 2. Joint Force Structure Organization

Role of the Air Operations Center

A detailed reading of several current USAF publications covering the fulnc-
tions of the AOC reveals some confusion about the extent of the role the AOC
is t) fulfill for the AFCC. AFM 2-12, Airspace ('Wntrol in the (Combat Zone,
suggests that "JAOCI functions include centralized planning. directfinn, con-
trol, and coordination of air operations for the .JFA('( within the designated
area of operations lemphasis added l"ý, rhis version of the functional (dcscrip-
tion suggests that the AOC will do everything from developing the air cain -
paign to) monitoring mission execution. Other gruidance suggests that the
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AOC serves a more restricted role. AFM 2-1, Tactical Air Operations
Counter Air, Close Air Support, and Air Interdiction, tends to stress the cur-
rent operations functions of the AOC, rather than planning functions.'o AFM
2-7, Tactical Air Operations-Tactical Air Control System (TACS), reinforces
this lesser role in planning (in the sense of a general concept of air opera-
tions). The manual states that the AOC plans and monitors current opera-
tions based on an air operations plan the AFCH director of plans provides.
The director of the AOC is then responsible for controlling and monitoring Air
Force operational activities within the theater, but the job of air campaign
planning resides with the Air Force component headquarters.1 1 Perhaps the
clearest definition of functions comes not from directives, but from the concept
of operations for the modular AOC. The concept of operations states that the
AOC's primary function is force employment-to translate the operational
guidance of the AFCC to an air tasking order. 12 This description again rein-
forces the notion that the air operations center takes over once the AF(Ct
staff develops the general concept for the air campaign.

The organizational arrangements which include the AOC endorse the more
restricted version of the AOC's role in support of the AFCC. Figure 3 shows
the organizational relationship between the AFCH (the TAF HQ) and the
AOC. According to TACM 2-1, TacticalAir Operations, the AOC is a different
organizational level than the AFCII, and its focus is on execution and
monitoring of current operations."3 The AOC works for the director of opera-
tions (DO) at the TAF HQ."4 AFM 2-7 also suggests that the AOC may even
be separated from the AFCH, in my experience, the two have always been
collocated.' 5

AIR FORCE

COMMAND SECTION

[SUPPORT STAFF

COMMUNICATONS LOGISTICS OPERATIONS INTELLIGENCE

[AIR OPERATIONS
CENTER]

Source: TACR 55.45 T,) at,.a, Air Porce Heardquartler• and the -icticaf A '1ro.toli Ct-tonf R Apr!ý 196q

Figure 3. Air Force Component Headquarters
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Peacetime Organization

In peacetime, the AOC does not exist. The functions that combine to be-
come a wartime or contingency AOC are divided among a number of organiza-
tions. USAF Chief of Staff Gen Merrill A. McPeak's article on the composite
wing observed that the convened AOC is a large organization the Force can-
not afford (in manpower terms) in peacetime. 16 The result is that a numnber of
skeleton peacetime organizations are maintained that must be augmented to
perform their full range of functions. For administrative purposes these
units, along with other elements of the TACS, are grouped under an air
control wing (ACW).

The two units that form the basis of the AOC are the air control center
squadron and the air intelligence squadron (AIS). The AOC's mission is to
maintain and provide an operationally ready AOC for the Air Force conm-
ponent commander. 7 The air control center squadron in peacetime consists
largely of maintenance and communications personnel who maintain the
facility, supporting communications equipment, and vehicles for the fully
operational AOC. The squadron also has a cadre of operations specialists
(pilots, navigators, and command and control specialists) who provide
baseline expertise in planning and executing air operations. For the AOC to
be fully functional, this cadre must be augmented by similar specialists from
numbered air force and air control wing staffs.

The second key organization is the AIS. The mission of the AIS is to
provide intelligence support to the AFCC both "in-garrison or deployed." Like
the air control center squadron, the AIS works for the ACW.18 It consists of
intelligence specialists and supporting communications-electronics specialists
and maintenance personnel to maintain and operate its assigned electronic,
communication, and vehicle support. In wartime, the AdS integrates with the
air control center squadron and NAF staffs to form fully operational organiza-
tions.

The wartime or contingency AOC thus does not exist on a day-to-day basis.
Instead, a contingency or wartime AOC consists of the air control center
squadron plus the AIS with augmentees from NAF and ACW staffs.1, This
relationship is shown in figure 4. Of interest, the ACW has no wartime or
contingency role; its staff is divided among the various operational elements
of the TACS or augments the Air Force component headquarters. Further,
the air control center squadron and AIS commanders are coequal, reporting to
the ACW commander in peacetime and combining into a wholly different
functional arrangement in contingencies or wartime.

Functional Organization

The degree the peacetime organization aids or inhibits functioning of the
fully operational AOC is not clear until we review the way the AOC is act ually
organized to ac-omplish its mission. This functional organization is at c(nsitd-
erable variance from the peacetime organization. Moreover, since the or-
ganizations that comprise the operational A()( are manned only at cadre
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Figure 4. Peacetime to Wartime Conversion (Formation of the AOC)

levels in peacetime, the organization must not only transition to a new struc-
ture but also must incorporate a variety of new players as it commences
operations.

Figure 5 shows tle functional organization of the operational AOC. Thie

four-way grid shows how the various elements of the air control center
squadron and the AIS combine to form the basic AOC. Within the air control
center squadron, the operations section is divided into combat plans and com-
bat operations divisions. These divisions form the hub of the AOC's planning
and tasking, and directing and monitoring functions. Similarly, the AIS
divides into two agencies, an enemy situation correlation division and a com-
bat intelligence division, which support the combat plans and combat opera-

tions divisions respectively. 20

The combat plans and combat intelligence divisions perform the planning
and tasking functions of the AtM'. As the diagram in figure 5 suggests, these
divisions concern themselves with "tomorroww's war." These divisions combine
the developing intelligence picture and planning guidance from the AF'CC, to
develop the detailed plan of operations. This plan is then transmitted to
assigned units in the form of the air tasking order (ATO).
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Source: TACR 55-45. Tactical Air Force Headquarters and the Tactical Air Control Center. 8 Apni 1988

Figure 5. Air Operations Center Divisions

Once the ATO is transmitted to the tasked units, the combat operations
and enemy situation correlation divisions assume responsibility for the direct-
ing and monitoring functions. The combat operations division is responsible
for monitoring execution of the plan and making changes in response to AFCC
guidance, the status of friendly units, and enemy activities. The enemy situa-
tion correlation division monitors the results of missions to update threat
situation displays and provides advice to the combat operations division
regarding enemy activities affecting missions in progress.

Among the AOC functions specified in AFM 2-7 is the requirement to in-
clude representatives from other services. 2 1 The box in figure 5 marked
"BCE/NALE" identifies the other service representation in the AOC. The
battlefield coordination element is the land component commander's (LCC)
representative to the AFCC. This element provides both the LCC's require-
ments for planning and assists in monitoring the execution of missions as
they affect, or are affected by, the ground commander's actions. 22 The naval
and amphibious liaison element provides the same functions for the Navy and
amphibious force commanders. 23 The diagram shows the BCE/NALE func-
tions extending into both the planning and tasking, and the directing and
monitoring functions because these elements have responsibilities in both
functional areas. Since none of the USAF elements that constitute the A()C
has other service personnel assigned in peacetime, these functions must be
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filled by the concerned service (i.e., Army, Navy, or Marine (Corps depending
on the forces deployed) once an operational A()C is established. The Army
has institutionalized its BCE, and integration arrangements between the
IjSAF AOC and Army BCE are specified in both UISAFi and Army publica-
tions. Figure 6 shows the integration of the B('.E into the A()('.

In addition to the principal service liaisons, a number of other organiza-
tions including the services, other USAF major commands, and joint agencies,
provide liaisons to the AOC in actual operations. These include speTial opera-
tions forces; Strategic Air Command (SAC), for tankers and bombers; Military
Airlift Command (MAC), for control of airlift forces; rescue specialists, to form
s joint rescue coordination center; and service representatives to tie airspace
control center and the air defense operations center.

Within the AOC's major functional divisions are a number of submrtdinate
sections that are divided into areas of operational expertise (in combat plans
and combat operations divisions) or into subordinate functional sections (in
the intelligence divisions). These subsections are shown in detail in figures
7-10, and generally are self-explanatory. 24 The key point is that the AO(-')s
peacetime assigned strength permits no more than single manning of these
positions; 24-hour manning and the increased work load of actual operations
require that these positions be augmented. Let us turn now from functional
organizations to how the organizations function.

How the Air Operation!7 Center Functions

Having discussed how the AOC is organized in both peacetime and war-
time, we now discuss how the AOC contributes to the AFCC/JFAC•(s perfor-
mance of the planning and tasking, directing and monitoring, and
communications functions.

Planning and Tasking

Within this function, the AFCC/JFACC perfornis two essential tasks. The
first is development of the general direction for air operations and the accom-
panying apportionment and h d The second is aevelopment.
and transmission of the air taskir)g order to assigned units. Before any dis-
cussion of weight of air effort can occur, the AFCC/(JFACC, must ascertain the
objectives of the theater campaign and the concepts of operations of the naval
and land components. (Let me hasten to add that this general discussion (does
"not" presume which of these efforts-air. land, or naval-will have primacy;
the discussion simply recognizes that o11 efforts must he coordinated toward
the joint force commander's overall theater objectives.) The combination of
theater objectives, comporient concepts of operations, and spectifics of the
theater and available forces will lead the AF((,C/.JFA('( to an air concept. of
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Source: TACR 55-45, Tactical Air Force Headquarters and the Tactical Air Control Center, 8 ApnI 1988

Figure 10. Air Operations Center Enemy Situation Correlation Division

operations. At this point, the apportionment and allocation processes take
place. Figure 11 shows this process.

Apportionment and Allocation. Apportionment is the assignment of the
weight of effort for air operations and is usually expressed as a percentage of
effort. For example, a decision may be made to devote 50 percent of available
sorties for the day to defensive counter air operations and the remaining 50
percent to interdiction. Apportionment is a gross indication of the priority to
which air operations are to be committed. Allocation is the actual assignment
of resources to missions and is ultimately done through the ATO.25 The
general rule is that the JFC apportions the force; the AFCC/JFACC allocates
the force. 26

In practice, apportionment and allocation decisions take place much like
any staff action. The AFCC/JFACC, in developing the concept of air opera-
tions in response to the guidelines from the JFC and the other component
commanders, develops and recommends an apportionment decision to the
JFC. Once the JFC approves (or modifies) the apportionment, the JFC is
responsible for ensuring that appropriate joint planning (read allocation) oc-
curs. If a JFACC has been appointed, it falls to the JFACC to "do" the joint
planning. (What the JFACC "does" is somewhat at issue; the JFACC will
"coordinate and deconflict execution" tin JCS termsi or "plan" execution Ithe
USAF position].)27 If no JFACC is appointed, presumably each component
does its own planning, and the JFC and staff coordinate and deconflict the
results.28 Regardless of the process, the result is overall strategy and employ-
ment guidance which the AOC translates to an actual plan.
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Figure 11. Air Strategy Development

Development and Transmission of the ATO. The AOC develops
specific allocations and mission taskings in the ATO based on the strategy
and apportionment decisions. The combat plans and combat intelligence
divisions are responsible for the detailed production of the ATO-a time-
consuming process. As depicted in figure 12, the planners need to begin
developing the ATO about 36 hours before the execution day. (The time the
AFCC and JFC have to make their apportionment and guidance decisions is
not constrained except for the need to provide guidance to the AOC at about
the 36-hour mark.) At that time, the combat intelligence division uses its
order of battle information and planning and target priority guidance from
the AFCC/JFACC to develop a target list. The target list includes the recom-
mended weapon types to achieve the desired level of damage. The combat
intelligence division passes this information to the planners. This process
takes about 12 hours.

The combat plans division, which includes the functional specialities shown
in figure 7, augmented by fighter duty officers provided by units, then
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Figure 12. Air Tasking Order Development Cycle

develops the force packages necessary to attack the priority targets. This
cffort includes not only the identification of the principal tasked unit but also
identification and scheduling of such supporting specialty forces as tankers.
electronic warfare, and defense suppression assets. All assets must be iden-
tified, timing must be coordinated, and such specific mission execution infor-
mation as identification information, radio frequencies, call signs, and
controlling agencies must be identified.

This effort is not confined to USAF activity. The BCE and NALE are also
actively involved in the planning process. Targets that are being attacked in
support of specific ground or naval force objectives must be coordinated with

the respective headquarters, especially if priority-of-effort decisions must be
made. For example, if the AFCC/JFACC has only enough aircraft to attack
one of two bridges the Army requested, it should be up to the Army com-

mander to decide which will be attacked and which will be delayed until later.
Land or naval component air assets included as part of the overall air effort
must be blended into the plan. Such blending could be as simple as providing

timing deconfliction or as complicated as ensuring that supporting assets from

one service are joined with aircraft from another to conduct a mission. For
example, Navy EA-6B electronic wa, fare aircraft may be needed to support, a
group of USAF F-16s in attacking a target. Or USAF tankers may need to

refuel a Marine Corps attack package.
Another group of planners must also deconflict and specify how the

airspace will be allocated among the various users. This probtlen not. only

includes airspace use by aircraft, both fixed and rotary wing, but also includes

its use by things that fire intxo or through the airspace (air defense artillery,

field artillery), or things that fall through the airspace (airdrop of supplies or

personnel). Again, users may include any service component.
Finally, planners must decide how the use of the airspace to conduct offen-

sive and support missions will be reconciled with the needs of the air defense
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community. This community must be able to identify friend from foe and
conduct effective air defense operations in the event of an attack. Thus plan-
ners must develop specific identification procedures to include use of

electronic means of identification and provide safe passage routes and
altitudes.

All of the information discussed above is translated into an ATO that in-
cludes specific mission information for tasked units, special instructions, and
airspace control and identification information. The objective of the AOC is to

be ready to transmit this information to the units not later than 12 hours
before execution. Once the information is transmitted, the AOC shifts to
directing and monitoring execution of the plan. 2 9

Directing and Monitoring

Once the ATO is transmitted, the combat operations and enemy situation
correlation divisions assume responsibility for directing and monitoring ex-
ecution of the plan. Since the plan must be developed some 24 to 36 hours
before execution, changes due to target changes, enemy activity, and actual
status of friendly forces will be inevitable. The combat operations division is
responsible for directing these changes through either f( )al changes to the
ATO or by verbal orders directly to tasked units. The division is functionally

organized with specialists in defensive operations, offensive operations, sup-
port functions, and communications. Again, elements of the BCE and NALE
support the combat operations staff to coordinate the needs and activities of
their respective service components.

There is no overall formal process for the activities of the combat operations

staff. The section receives information in the form of intelligence updates.
radar air pictur , information, mission reports from tasked units, and status
reports from assigned units to monitor execution of missions and their results.
This effort puts a premium on real-time and near-real-time communications

among higher and lateral headquarters, assigned units, and intelligence
sources.

3 0

Communications

The system just described requires high-volume, secure, real-time and
near-real-time communications systems to he effective, Connectivity must
exist among the headquarters elements, between the service component head-
quarters, between the headquarters and the assigned units, and from intel-
ligence sources both within and witholt the theater. A detailed discussion of
the technical characteristics of available communications is not the purpose of
this paper, but a summary of some important characteristZics should be useful.

First, the Air Force component headquarters is not assigned any tactical
communications. Support for the A(FC1 will come from either the AOC/AIS
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(which has organic tactical communications) or from augmenting combat com-
munications units. Since both the air control center squadron/AIS and coni-
bat communications units use the same types of communications,
compatibility is not an issue.

Communication capabilities available include ultrahigh frequency (UHF),
very high frequency (VHF), and high frequency (HF) radios; microwave
wideband point-to-point communication systems capable of carrying voice,
data, or teletype communications; wideband satellite communication systems
capable of voice, data, or teletype communications; a tactical telephone switch
capable of secure and nonsecure voice communications; a message center
capable of interface with the military message network; and an interface
system capable of receiving the tactical air picture from a variety of sources.
The AIS also can receive intelligence data from a variety of sources.3 1

These communication capabilities, while diverse, do not include the
capability to provide communications terminals to more than a few users
within the TACS. Essentially, the air control center squadron/AIS can form a
communications hub, but connecting links must be provided by augmenting
USAF communications units, other service communications units, or by com-
mercial or host-nation communications. While a number of Department of
Defense (DOD) initiatives have resulted in better interoperability among ser-
vice components, there are still differences that inhibit communications, espe-
cially with naval units afloat.

ATO preparation is done using the Computer-Assisted Force Management
System (CAFMS). CAFMS is a computer-based system that allows the plan-
ner to develop the ATO in a data base and then transmit the data to CAFMS
terminals at the tasked units. CAFMS also has planning aids to assist in
development of the airspace control plan, which can then be transmitted.
There is one immediate limitation of CAFMS. The system is peculiar to TAC;
it does not represent an agreed standard even among USAF units, let alone

other service agencies.
Capability to display a real-time air picture is also limited. In this case, the

data-link formats and transmission media are regulated by the JCS and do
represent an agreed inter- and intra-service standard. However, the display
units at the AOC vary. The Twelfth Air Force AOC cannot display a real-time
air picture. The Ninth Air Force AOC can display the picture, but only on a
small display. At the present, there is no capability to display the ground
situation in real time.

Access to intelligence information is provided via the AIS. In general, intel-
ligence must be handled via separate communications due to the classification
of the information. Much of the intelligence comes in the traditional format,
that is textual message. However, new generations of displays (e.g., Constant
Source and the Tactical Electronic Intelligence ITACELINTI Processor) are
providing rapid access to information and are displaying information in more
user-friendly formats, such as geographic displays. The chief limitation of
this latter format is that the intelligence displays are separate from the air
picture display, making correlation of information difficult.
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Summary

This chapter summarized the organizational and functional characteristics
of the air operations center and the supported Air Force component head-
quarters. Although changes in the air control system are under way, the
emphasis was on the organization and functions covered in current USAF
regulations and guidance. This is the organization the USAF used in recent
contingencies. The next chapter discusses the operation of this AOC in exer-
cises and contingencies.
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Chapter :

The Air Operations Center in Operations

Chapters 1 and 2 discussed the functions required to exercise command and
control of air power in the theater by either the AFCC or the JFA('C, and the
organization developed to satisfy the requirement-the air operations center.
These discussions represent the theory of how the AOC operates. The critical
reader will assert that the "real world" does not always operate according to
theory. The key question is: Does the AOC operate in practice as we suggest
it does in theory?

To evaluate this question, this chapter briefly reviews the command ()f air
operations in two recent contingencies--Operation Just Cause and Operations
Desert Shield and Desert Storm-to assess the AOC by comparing its actual
performance to its theory. In so doing, we address factors that contributed to
the success or failure of the system to perform its functions.

Operation Just Cause

Operation Just Cause represents the kind of limited contingency in which
we might employ small detachments of Air Force assets or perhaps a com-
posite wing. By examining this level of operation, we can develop a lower
boundary of capability which the AFCC or JFACC would require in a com-
mand and control element.

Conduct of Operations

The commander in chief US Southern Command (CINCSOUTII) conducted
Operation Just Cause as a joint force operation. The AFCC was the com-
mander Southern Air Force (COMSOIJTHAF), who is also the commander of
Twelfth Air Force. Although Twelfth Air Force has an AOC under its control,
the control of Operation Just Cause air operations was not exercised by that
organization. Instead, Twelfth Air Force used elements of its forward
echelons in Panama, including the SOUTHAF forward staff and the staff of
the 24th Composite Wing (24 COMPW) to plan and control air operations,

Using 24 COMPW assets, the staff formed an air operations center in the
24 COMPW command post area at Howard AFB in the Panama Canal Zone.
Emphasis was on using available assets and personnel, largely for reasons of
security.' Limiting both the number of staff members and the types of equip-
ment support provided from out of theater reduced the profile of operations in



the period of tension preceding the operation. All contingency planning was
done with limited access. Participants from other supporting agencies were
given only enough information to complete their tasks.2 The goal of the AFCC
was to preplan operations as much as possible in anticipation of a relatively
-,hort operation. To this end, conferences were held at Twelfth Air Force
headquarters to discuss such things as airspace control and command and
control arrangements.3

When the decision was made to initiate Operation Just Cause, selected
members of the Twelfth Air Force staff from Bergstrom AFB, Texas, deployed
to Howard AFB and augmented the AOC and the AFCC staff at the joint
operations center at Quarry Heights, Panama. The AOC was officially ac-
tivated at 0600 local on 19 December 1989.4 After the initial phases of the
operation were complete, the AOC continued to respond to taskings in support
of ground operations, essentially acting as a combat operations and combat
intelligence staff. Other than the preplanned phases, little attention was
given to the planning side of conducting air operations. The AOC went
through on-the-job training as the needs for coordination imposed by joint
force air operations (USAF, Army aviation, special operations forces, and air-
lift) became evident. Problems of coordination with air assets were mitigated
since these forces were all located at Howard AFB and face-to-face coordina-
tion was possible. On the other hand, the separation from the AFCC, who
was located at the JOC at Quarry Heights, imposed coordination problems
when the AFCC's decision was required. To its credit, the AOC coped with its
limitations, and operations were successful overall.

Assessment

The 24 COMPW after-action report highlights a number of problems that
arose during operations. 5 Lack of AOC-type experience in the planning and
execution process resulted in requirements being overlooked and oppor-
tunities being missed. Even during the period of tension preceding the opera-
tion, personnel at the AOC and on the 24 COMPW staff failed to take
advantage of tactical communication assets that had been provided to im-
prove communications in the Canal Zone. Instead, they continued to rely on
their more familiar but oversaturated base communications. 6

Planning and Tasking. Once the first phase (six hours) of the operation
was executed, the AOC had no clear picture of how operations would flow. In
part, this uncertainty was a result of the dynamics of the battle, but it also
resulted from an assessment made during prehostility preparations. That
assessment was that due to the limited assets involved, no ATO other than
the one covering the initial 24 hours of operations would be needed. 7 Ap-
parently, when assets were added to the operation, this decision was not
reviewed. After-action notes suggest that lack of familiarity with the kinds of
planning functions that an AOC staff would anticipate was also a factor. This
shortfall was not corrected until several days into the operation when a for-
mal, joint process to request, prioritize, and task air assets was established.'
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Finally, no provision was made for airspace planning and management
beyond the initial phase of the operation, although this problem was sub-
sequently addressed.

The BCE was not integrated into the AOC, but was placed in a corner of the
center. Cnmrnents in 24 COMPW after-action notes state eleiriv that poor
integration resulted from lack of familiarity with the BCE concept and that
this element could have been extremely useful had its integration been an-
ticipated and correctly executed.

The whole process was complicated by the physical separation of staff ele-
ments. The AFCC was at Quarry Heights with the CINC's staff. There was
also an Air Force Forces (AFFOR) commander at Fort Clayton who was part
of Joint Task Force Panama the force that actually conducted the operation.
The AOC, the AFFOR's command element, was at Howard AFB.9 The situa-
tion was improved several days into the operation when key SOUTHAF func-
tions moved to Howard AFB and collocated with the AOC.' 0

Directing and Monitoring. The Air Force component staff did not ap-
preciate the magnitude of the task facing the AOC before the start of opera-
tions. As a result, the layout of the AOC was believed to be inadequate to
support the coordination necessary among the diverse elements involved in
air operations. Failure to integrate the BCE also affected functions in this
area. The 24 COMPW staff stated in after-action notes that having repre-
sentatives from each of the deployed units who were familiar with their
aircraft type would have improved the AOC operation. Such familiarity is a
requirement the AOC organization addresses with its allowance for duty of-
ficers from each aircraft type and functional area and with its cadre staff
representing a diversity of aircraft experience.

The Air Force made an effort to provide a radar picture to the AOC at
Howard AFB by deploying an AN/TYC-10 message processing center (MPC)--
a data-link interface center capable of receiving and displaying air picture
information from a variety of tactical sensors, including the E-3A airborne
warning and control system (AWACS). The air picture was then remoted to
video displays in the AOC. Lack of training among the AOC personnel in how
to read and interpret the display and the Limited information available on low.
slow targets reduced the utility of the air picture. Moreover, despite previous
coordination, the AOC personnel were unaware that the MPC would be
deployed.11 The MPC was redeployed to the US after only 36 hours, even
though AWACS liaison officers were continually required in the AWC. " The
result was that all air data was developed by voice tell and manual display.
Again, comments in 24 COMPW after-action report suggest this decision was
made without discussion with even the local command and control personnel
assigned to the wing.

Communications. The 24 COMPW after-action report suggesta that the
USAF element at Howard AFB was not fully cognizant of all the communica-
tions requirements established for the operation. The AOC was never fully
exercised, leading the communications staff to underestimate the extent of
support which would be required.'13 Some of the communication (equipment
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the AOC expected to have available was late arriving and was not ir' r•lace at
the start of the operation. This tardiness was in part due to late taskings &.•

communication requirements continued to evolve right up to execution of the
operation. The late decision resulted in selection of less-than-optimum equip-
ment in some cases.) 4

The coniaitunicaLion siLaation was also coakvlicatuu_ by , "ix ut" wai iacrr.
At the time of execution, US Southern Command (SoUtIiCoM) was chang-
ing the supporting tactical communication unit from a USAF combat corn-
munications detachment to an Army signal unit. Caught in midstride,
portions of the combat communications detachment reestablished part of their
network in the hours before execution. Finally, communications suffered from
the same failure to anticipate joint coordination requirements that affected
air operations. A joint communications control center was not established
until 10 days after the start of operations.1"5 Until then, communication
problems were worked among units with varying degrees of success.

Summary

The difficulties the AOC faced in Operation Just Cause were a direct result
of not using knowledgeable command and control personnel from the AOC
and other elements of the TACS to assist in planning and execution func-
tions.1" Although the need to restrict access and limit the amount of equip-
ment deployed in-theater for security reasons is clear, failure to rely on
available staff expertise resulted in underestimating requirements for com-
mand and control and overlooking assets that could have been made available
to improve operations.

This assessment is not an attempt to detract from the superb job done in
Operation Just Cause, but it is important to review the operation because
Just Cause fits the limited scenario the USAF is likely to face in the emerging
"new world order." As established in the first chapter, regardless of the size of
the force, the AFCC must perform certain functions in the conduct of air
operations. Whether or not we have the right concept for addressing these
small contingencies will be discussed in the next chapter.

Operations Desert Shield and Desert Storm

While Operation Just Cause represents the less intensive end of the conflict
spectrum, Operations Desert Shield and Desert Storm represent that part of
the spectrum referred to as major regional contingency-a more intense con-
flict level. Examination of the way air operations were controlled from the air
operations center or an equivalent level during the operations should help
identify problems in the theory of the AOC established in chapter 2. lInlikv
the AFCC in Operation .Just Cause, the AFCC in Operations I)esert Shield
and Dese!rt Storm had planned to deploy an AOC in the event of'a contingency
and did so.
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Conduct of Operations

The AOC and its supporting elements were deployed to the theater in the
early phases of the operation. Initially, some elements of the AO() were lo-
cated in Royal Saudi Air Force (RSAF) facilities, and some element, of the
AOC used the mobile shelters organic to the unit. Ultimately, the whole AO("
operaaion, wh A Fucd cS,-,,nnt .cadquarters, was locatcd
within fixed facilities. This arrangement improved coordination between the
vari-us planning elements, between the plans and operations functions, and
between the US air operations and the RSAF. Further, the physical security
of the operation was improved. However, this arrangement required the
remoting of more communicaticns than had been experienced in exercises. 1 7

Despite these small adjustments, the consensus among all the AOC par-
ticipants at both the NAF and AOC staffs was that organizational arrange-
ments were very much as they had practiced them in exercises. The joint
force commander was the commander in chief Central (Co-mand
(CINCCENT), and also served as the land component commander. The (US
Air Forces. Central Command (Ninth Air Force) (CENTAF) commander was
also designated the joint force air component commander 4JFACC). The AOC
was collocated with the AFCH.18 The biggest difference between the actual
operations and those exercised was the scope and size )f the effort.

Planning and Tasking. In general, arrangements for planning and task-
ing tollowed the description of operations laid out in TACR 55-45. Given the
long period of buildup before the start of operations, the combat ,lans staff
found themselves tasked with production of the daily flying schedule for
USAF units in-theater. A separate planning group was established to deal
with war plans, in the event that operations had to be conducted, and to
adjust plans as new forces were added to the theater. This latter group,
formed from out-of-theater personnel and selected personnel from the NAF
and AOC staffs, became known as the "Black Hlole." Once combat operations
commenced, the Black Hole continued to be the initial focal point for plan-
ning, taking the priority guidance from the JFC and JFACC and translating it
to a priority target list. This target guidance was then passed to the combat
plans and combat intelligence staffs to be translated into the specific tasking
contained in the air tasking order. 19

Figure 1.3 shows the process of developing the AT(). Note that the process
started a full 48 hours before execution of the ATO. The initial day of this
process was devoted to discussions among the joint staff about the general
conduct of the campaign and in development of the theater commander's
guidance. This was the period when the group in the Black Hole made their
input. The combat plans and combat intelligence staff actually got the final
information for planning 24 hours before the targeted AT() release time. fll-
tially, the staff failed to meet the release time because of cont.intuos chlnges
introduced into the ATO in response to battlefield conditions and intelligence
inputs. Finally, the staff adopted a policy of freezing inputs early enough tAý
complete the AT() and funneling subsequent directions to the combat

37



C0 Z >
00 <

< LL

0 Li

< - C .

Li z O
0 ~ ~ ~ L Z - (I

LU WU <U...

I2Z 0 _)<-CWJLz

- LJ o~< Lii () Li_0 () CC C5
LU 0)cc 0 0~ 0LLJ 0-7 f

o~ ~ wi C0Li ),
oz< CDH- LURl)0

LLi cl 0Z cl~ ) V
0 C0

H- Li)iJ ýc -LU 0L

f< DU 
Ma )c

H- 2J- Y

Uo F- Coa:F
cr < LUo

C-0 < U0C
z < 0

3 8 
:



operations staff. This staff made change.s verbalf'y or published chaniges to the
ATO as necessary. 20 The requirement to respotd to rapid cornibat changes put
a premium on having liaison officers who understood tasked unit capahilit ies.

Directing and Monitoring. Again, the organization to conduct tlhese
functions was very similar to that laid out in TA(CR 55-45 and discussed In

chapter 2. This organization contained a onnmber of duty officers who
provided expertise in specified functional areas, ,;ach as search and resciue,
and in specific weapons systems. In addition, liaison officers from other ser-
vices, such as the BCE and the NALE. were required especially since the
AFCC was serving as the JFACC. Finally, although coalition arrangements
are not explicitly discussed in USAF guidance, the tact that Operations
Desert Shield and Desert Storm was a coalition campaign also meant, thaIt
liaison officers from other nations who were providing air forces were also
desirable. The organization for combat operations that came to exist is shown
in figure 14.

Although the nature of this organization was not different from what the
A()C and NAF staffs expected, the size of the operation exceeded their expec-
tations. For both the planners and operations personnel to be effective, ex-
perienced liaison officers were needed. On the average, at least four liaison
officers were needed for each aircraft type or functional position to cover
24-hour operations. In some cases, where thi--re were significant differences
within an aircraft type, some additional liaisons might be required. For ex-
ample, there is a difference between F-16s and F-16s that have low altitude
night targeting infrared navigation (LANTIRN) capability. For the most part,
duty officer positions that could not be filled by AOC or NAF staff personnel
were provided by the units in-theater. 21 The layout of the combat operations
,taff area is .'hown in figure 15.

Because Operations Desert Shield and Desert Storm were combined opera-
tions and the AOC served as the operations center for the JFACC as well as
the AFCC, liaison officers from other services and the international com-
ponents were required. The BCE provided Army representation according to
existing USAF and Army procedures. The Navy and Marine Corps liaisons
provided coordination with the forces afloat. (including embarked Marine
units) and with the Marine Central Command (MMR(ENT) forces ashore
respectively. Finally, international liaison officers representing the princip:l~
air forces from the coalition were present. 22 These positions are also reflected
in figure 15.

Communications. A combination of tactical anrd cominercial com mu nica-

tions confnected the AFC II/A(.)(' to higher headqua iters, lateral head(quarters,
and assigned units. Although the system grew slowly, the flinal network rep-
resented a reasonably robust system that allowed the A( )C to communicate
effectively with tasked units. (Common (omiltilnicii lions fii iin i i',4d (tie

problems of communicating with UISAF units and was (.ssetitaI to
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distribution of' the ATO, done via ( AFMS, andl to the functioning o~f the(

liaison ofhfcers in combhat. operatilons. This lat~ter effort, put a, prenmium on
secure voice conirunicationis toi allow the diutv ofit cer.s- to alert tasked units to
chan11ge'S coming in the An( ) and to) chanige tasking lin real tirme if' necuessarv. 2:

Voice comirmunications with Arniy units and Marine C orps forces- as-hore
were also generally good due t~o imiprovemnents lin tact~ical cormn nuiicatmion s
ternt standardization. H owever, t he Army and( M arin rw ( 'rps lacked the
CAF'MS terminals essential to recei vinrg tas,.king inst ructionis a rid the air-space
control in format~ion crucial Lo conduct~ing flight operations arid artiller vy'
riwketirnissile firing. Army units resorted to tuch ;;f it ionulrv sources as colloý-
cat~ed I. SAF' units to obtain in-formation.21 Commuitnications wvlth Navy fi~ores
.ii'loat wvere hlimted. Although communications, were' po-ssible. Othe Al'( u i-
tirnately had t~o be physically taken to the carriers because of' Ii n itat ii s In
ciminmuriv~at~ion ca pacity.y Addit~ionally, p tor cornmu nti('ict imus I ixrilteid the
ability (d' t~he Navy hlason of'ficers to make chaniges lin the tasking for Navy
fo~rces, reducing flexibility inl the employment. of those f'orcesz.2 5

Assessment

Trhe brief'dis-cus.sioni of' A( C performanc#e in Operations lDesert Shield anrd
D~esert Storm, along with the diagramis presented, shows that. the o)rganiza1-
tion used was uilidarnient~i liv consistent with the organizat ionf described inl
exiqtling TAC re-gulatmons- US force,, relearned the lesson that ain operatilon of'
this iz and scope requiires a signilficanmt Investment, in comminand anrd coritrol
ptersonnel and. equipment. The Ninth Air Force dire('tor of operat~ions es-
timated that aboi~ut 2,000 people were involved lin the headquart,4rs operations
ait Riyadh, includ~ing supporting commnunicat ions and mitaint~enance personnel.
Reviewing the positions in figure 1.5, one canl see that at least, 50 people were
required on a single shift, Ii just one AF( '[/AO( ' suhorgonization. 'Fhits nrirn1-
her fa~r exceeds the number of persuoninel assigned to the air control center
s4quaidron and the( N AP on a poear'etinie basis: au gmeritees- are requi.1red.

O f' particular concerni were t~he senior officers required to fill such ii sper-
\'isory positionis as di rect~or of' combat operations or direct-or of' cornhat phzi n
Many of' these, pe~rsonnel were riot. predesjinat ed Instead, the( senior N AP'
st~aff miemb ers select~ed canrd ida t.*s from person nel they k new. For exa mu ip le
the Nli t Ii Air Force di rector of'operat.ii irs rci'qusted that, the( Bltue Flahg d irec
tor of, opeýrations se(rve, as a dIirector w IIcoruiat iperatioris sinrce he knew hi in1
and kne.w lif" had been involved it) rumerovis (TS Cerit ral ( 'imrmr~nd
i('ENTCO( M ) exr'ss 'While this pr' -cess does mlo meinc thait t it(' peoiple
sel''cted will not perf'orm well, it does, rutin thait kf,'v per,ýornml nunel4it llavi' to
hf' t~roned lin procedures before they becomev fii II v if'fOlv'ie. Ill the c;Ise od,

( perat i1`'in D esert Sh ield ;illri]dvI )esrt St~orm, OtT i III ruOa vilbi thcir co n-
tinge newvs ni igit rnot, pe rrmit Obils luixiir y.

L~irgi' ninroli-s oif persoornil4- also mema riIarg#ýi'imzrifuun ()of 4-pam' ri'niunred

The- NAP' arid air c-ont~rol ceniter ,(piodrorir Itll;iii' im-ibs, Owh author tailk-ed 1,o
enriphmnsIzed the value of, I li foruJlit ''lr~vidi'd Ampl Hi uu':l twed th



sections to operate in the same roolm and eased coordination aniong the duty
otffcers.27 rhis requirement for space is something we must bear in mid as
we develop the new AOC systems.

Planning and Tasking. Overall, planning and tasking functions were
carried out much as anticipated. Much attention has been focused ,m the role(
of the Black Hole in the development of the air campaign. The Black I1(le
seems to fit functionally into the planning gap between the AFt('C and the
AOC. Chapter 2 discussed the distinction between planning done by the
AFCIt staff, which centers on development of campaign priorities and
guidance, and planning done by combat plans and combat intelligence, which
focuses on assignment of aircraft and support to attack specific targets or to
perform specific missions (i.e., the development of the ATO). The Black le.
which responded directly to the JFC and .IFA(C, performed the AI,('hl func-
tion and passed guidance to the (lirector of combat plans, who developed the
ATO. Therefore, this function seems to fit within the framenwork established
in existing procedures. 29

Although chapter 2 discussed the apportionment and allomation process,
there was a consensus among the participants that this proce(,ss was not
meaningful in planning Operation Desert Storm. Instead, the ,fFA('(' and his
planners took the priority guidance provided by the JFC and as.sýigned mis-
sions to carry out the taskings. The apportionment (assignment o)' the weight
of effort for air operations expressed as a percentage of effort) was an after-
the-fact assessment.29 Two cautionary rentarks are necessary. First, ground
operations were not run concurrently with air operations in the early phases
of Operation Desert Storm. Second, in a relative sense, there was no scarcit v
of' air resources to support tasked operations. Still, the concept of an appor-
tionment cycle may bear review.

Development and distribution of the ATI) followed closhely the expected
cycle described in TAC regulations and was generally regarded as a useful
means to coordinate the diversity of activities in the theater. A comparison of
figure 12 in chapter 2 and figure 1V in this chapter shows that the theoreti.cal
cycle and actual cycle closely correspond. This detailed coordinatioUn cYcle wa.s

essential in ensuring appropriate support was provided to mnissio)n (e.g..
tankers, electronic combat support, etc.), in ensuring that. the diversity ,fo
airspace use r(,quests could be deconfI'icted, and in organizinig the tHow of mo(re

than 3,000 sorties per day through the airspace, I llwever this ,oles rot mecan

that the system was perfect.i"'
Moving or time-sensitive targetts pose a probtlern when the oint. tfore, cM n-

mander and his targeting cell begin discussing target priotrities 1 ttIr.-
before rnission execi-,ion. Even the air tasking order is published in th,, 24
hours before execi ton, so the latest targe•t inft rmation is no better thant
24-hours o(ld whe ; the written AT() reachhes the field '[lhe result is thIrat Ithc
director of coiobat operatimns must. dirt,e, changes in rteal time, ;i prm-t,,'' I• At
can be frustrating ,o the tasked unit, but one that. is ,ssential toa rs pr mttV

air control system. All piirt-icipair,, Isck nowlidge(d lthal at least p;i it. (4 thi

,12,



problem can be addressed by the AOC staff themselves if' more time wvere
taken to assess the difference between timely intelligence and intelligence on
time-sensitive targets. That is, just because you have received immediate
intelligence on a target does not mean that it is a tat get that must be immedi-
ately hit.

Personnel at tasked units also noted that the ATO initially were too
detailed, even going to the level of assigning initial points on targets. ihow-
ever, the personnel agreed that these problems rapidly resolved themselves as
the conduct of dynamic operations became more complex, and guidance was
reduced to essential information leaving mission details to the tasked units.

Finally, timeliness of the ATO was a problem, especially for the night flying
units. If the ATO did not come out on its advertised schedule, the night units
had to respond in a short planning cycle or to verbal tasking through the
liaison.

Duty officers and liaison officers were important. They were the first line
of defense against inappropriate unit taskings. They served a crucial role in
alerting their units to changes in the AT() or operational priorities that might
affect or change the tasked mission. Based on duty and liaison officer inputs,
the wings knew that the changes being directed were founded on valid
reasons and that higher headquarters was aware of the magnitude (if the
effect that such changes might impose. However, the wings were not aware of
the scope of augmentation required for duty and liaison officer positions
before the start of operations, and some personnel tasked for these positions
were naturally resentful of being pulled from units as they were preparing to
enter combat. Since personnel were unprepared for the tasking, they had to
be trained to perform the function, something time allowed for in this situa-
tion. This need for augmentation, both at the duty officer and senior officer
level, may need to be more formally addressed in the future)'

Directing and Monitoring. Like the planning and tasking functions, the
directing and monitoring functions operated much as anticipated. The service
liaison elements each provea their worth, although both experienced
problems. The BCE function is part of both US Army and USAF doctrine, and
as such its presence was anticipated. In fact the original BCE came from the
(vqII Airborne Corps and was a group the NAF and AOC staffs had exercised

with routinely. However, Army doctrine anticipatA.-s that corps commanders
will run their war, and as more corps were added to the battle line, their
interests began tr) conflict. The BCE, coming from XVIII Airborne (orps, was
not regarded as actively meeting the needs of each of the corps commanders.
Further, although the JF(.' also served as the land component commander, he
was not necessarily available to settle routine disputes. Further, the Army
Central Command (ARC(ENT) staff was not, manned well enough to coordinate
with all elements. Since the BCE had to represent more than one corps, and
there was sometimes no one to arbitrate conflicting corps priorities, the
,IFACC and his staff sometimes resolved dispiutes.:)> The Army may lee(d tA)
address the manning of the echelons abhove corps (IEA(C) to e nsurre that, ade-
quate sta ff is provided to effect deconfliction among sahbordlinate corps. espe-
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cially if limitations in the Army's command and control system persist' The
issue of having a single LCC (rather than -an Army component and a Marine
Corps component if' the Marines are deployed ashore) may also need to be
addressed in light of the apparent success of the ,JFAt•( concept.

The problem of moving and time-sensitive targets carried over to the direct-
ing and monitoring function. The system was flexible enough to handle
diverts and retargeting as problems arose. l~owevr, a better method For
handling these activities may need to be addressed. An additional eflfrct. of
diverting missions that arose in this function was that bomb damage assess-
ment of divert targets was sometimes missed since the reconnaissance sorties
scheduled to do the BIDA were unable to respond to the target change.:)

Within the combat operations area were two types of air situation displays.
The first came from the E-3A and other radar sensors, and it showod the air
picture information. The other displayed one of two intelligence-derived dis-
plays. The combat operations staff assessed both of these displays as ex-
tremely useful in keeping the air commander aware of the flow of the battle.
The intelligence picture was also useful, but. in some cases since diff'rent
track numbers were used, different update rates were used, and the displays
were on separate screens. Correlating the two pictures was difficult. In par-
ticular, some Constant Source information was said to stiffer from this
shortfall, making other sensors sometimes more usefil.,

The problem of responding to changing targets led t) the use of airborne
platforms to provide divert information to strike packages en route to target.
The airborne battlefield command and control center (ABCCC) was used in

this manner. The consensus among the NAF and AOC -;taffW was that this
platform needs a real-time air picture to be more effective in this role.:"

Personnel flying missions, however, were more critical of the utility of the
ABCCC, citing problems in communicating with the aircraft due to antenna
placement on the airframe.:)7 NAF and AOC personnel confirmed these
problems, but saw a role for the plrtibrm in assisting the A)C in extending
its control reach. To this end, they also cited the utility of the airborne
command element (ACE) on the E-3A, and the possible future role of joint
surveillance target attack radar system (.J-STARSý in providing forward con-
trot.

Finally, experience from exercises led the combat operations staoft to expect
consistent and reliable gilA with which to adjust, the conduct 4)t the c;amqia igm
as missions proceeded. In-flight reports from Close air support, and inlterdic-
tion missions in support of ground forces generally came i-. lHowever.
coverage of deep targets was sometimes sporadic. The sta"ff suiggested that at
least part of the reason was that when targeting for (ldeep attacks had to 1e
changed rapidly, reconnaissance sonieti mes could not hbe ad.iusted as rapidlyi
arnd coverage was lost. The comiAt opelrations staff began to sutpplemchent
intelligeince sources with in)formation from miss in crews obhtaMned via tih,
('AFMS terminal to get. moire rapi d ul)date.: .Su pplenientl I ig WNs 4)iN,

hecawuse tho, units were alrealdy colltli iig data; (on their mnissions U •nit comi)
mand(,rs r(laitAd that th,.y received litthle !BlOA froim hig•hr lieadjla rI, er TI)



preclude reattacking tUrgets they had already destroyed, the units began to
use mission-results video to keel) track of such things as, shelters destroyed at
given airfields A") The resuilt is that when data was called for, it was available.

Communications. Like the other fhnctional areas, the communications
functions generally went well. The volume of communications needed tI) con-
duct a centralized campaign was large and included both data and voice
connmunications. The liaison officers needed real-time communications with
tasked units t4 execute the options necessary to keep tip with the changing
situation.40

This system did not grow immediately, but developed as units were
deployed into the theater and as command and control elements were addcd.
Both the NAF and AO(C staffs expressed the need for dedicated specialists at
the AF('1I and AOC levels to exercise control over the establishment of' the
command and control system as it, developed. Initially this function was not
included in the AOC structure, but a functional group developed in response
to the perceived need to ensure that assets were used to the best advantage. 41

Distribution of the air tasking order via CAFMS was slow due to AT()
length, hut units with CAFM terminals and compatible communications were
at least able to interact with the system and receive the AT() and it&s changes.
Navy and Army units, below corps level were unable to receive the AT() in a
timely fashion because they lacked high-data-rate communications and com-
patible (CAFMS terminals. Other services and non-TA(' units had to be
provided with terminals and training in their use. The Navy problem was
solved by carrying the ATO to the carriers by aircraft, The Army tried to get
the AT() from such secondary sources as nearby USAF unit,. Time available
before the start of combat, operations allowed training time for units Lin-
familiar with CAFMS. For future operations, the services need to agree on a
standard format for AT() development and transmission.

While the air picture at the AOC was useful, there was only one occasion
when the entire theater air picture was actually displayed at the combat,
operations center. Although the services agreed some years ago to data-link
protdAcols and management procedures, failure to exercise net discipline and to
establish a clear, single-point net manager meant that. local sensors were
more concerned with maintaining their lo-al coverage than with onixirihiutirog
to the overall display, This issue of link management needs more at-tention'.12

Other Issues

We have now explored two recent contingencies to see if the A(O)C was
employed as the system was prescribed in TA( ' and Air Force do'trine. It the
Case fr ()peratiOn oJust (Cause, the AFI( ' decided to use an cn-thmater con-

man md and control conlfigiitra.ion rather than elrmert~s of' his assigned TAC'S.
flowever, as wV have also s(,cri, this (•leisi5 ( did not negatv the need lonr the
systpem'•s hilinctions to be perfornmed, In the case of' ()perationss 1)es-ert 'Shield

4 fi



and Desert Storni, the TA( S lei -sjwrmflu v the A H 1! aid t hf A ( t
were emiployed essentially as conhigiirecd. WhIt Ilf It Is I IiNV 14 1si Uo 1) 14 h1Al
I w(:ll~t Air Force's deci sion ntot I; a se Oih T lA( S 't4,ininwd f'roi t hi
avai i Iabi lity of an in-theater option andi the de:sire to preser-ve fijo'Tati oý!

security, the problemis iii est altish ing and! o per:tihn Oi w t(r ~sein e gi V' r

(Juestiori~z as tot whether anyV otIt~r tiact or nitax hav vin hwi-v Itncs lit, (ho ici

Areview of' tactical air control wing h isto-'0 the .I~ it '-veoi rsW
along with a re`VieW of'the t~heater task inrgs. lc ads Olt he .1i ý rI] .pjgo I two

iditjoalreasons for the dec isl on riot to use thIa TA( S. F vo sI wti the
problemns of' operating i U a t heater it INT& )M ,-viiout an ta Ilah i--i 111 I 'S
comma~nd and control system, Ninth Air Force planiined t o ilseZ it," TlACS '5 -
tern for control of fbrces. rweIf'th Air Force, on th e ot ht r h~d haid a oý-ld
headquarters in its theater I SOIJTI ( M ) and had the, hegin nuil ogat I
regio.nal command cent~er (the Southern Region ()perati Mnsý (ent#er) Thkr-

fore, the Incentive to use it,; mobile system.,Iy was less,.
The second reason is a function of'the first. Biecause ofI the perceived need.

the. N1inth AIX Force staff worked closelyv with it!,supporting air oeain
center. This developed the kind of rapport that, led the staff to counit on A( )
support when necessary, the AOC stafT Were "knowTis." As related eari'.the
Ninth Air Force directo-r of operations si.iggrested that. in a pinch. one rcl iis onl

people whose performance is known- The rapp~ort betwleen 'I'wef't h Air Force
and its AOC, on the other hand, may have been less, conpiplt e due tr ca lesseor
degree of routine interaction.

A review of the exercises undertaken by t he Ninth Air Force a ind Ikel ft U
Air Force TACS adds credence to this thesis. Whon Ninth Air [`,iru stkaff'

me-mbers were asked if their experience in Operations I esert Shield arid
D~esert Storm was fuindamnentally different fromn their exorcise expirienie.'
they replied that it was not.. All person nel t he a utbhor tailk(ed to :at l~othI thle
NAF anrd AO( indicated that. they had coin pleted a B lo tie1t Flg xercikse 4hoI Inv
befiore O peration,, Desert Shield and D esert Storni This- exerciJse had)( co vurf 'i
a sirn il a,' contingenocy, so thirsa t poed eswre vet f develolipd. Rfh-I '

of the tactical air control wing history revealed this to be part oit home lktriit
trend involving Ji S-directed exe~rcises, TAC(1v(,cri' Isis,, and Ni nth Ai r Fi irce
eýxercises, all of which allowed the NA F aind A(C )¶ taffs to d eve I ii I r if i te
priicedii res.

Unified comminird xirsInsicluided the ( aihin KnIigftt;(ill itt lagI14
series which explicitly exerciseývl ( EN'F('( M ''emiarias ;ind hn'~xi h 0 1 (I
NAF' and A( C ;Oaffs and] (quIpne1t.14 Exercises In the -"~hd >tI de'

('oTniinadE'r In chief* Atlantic orninlandl ( IN( LAN'l' 'erjfs, ik ifhadt ii
iipportiunitiiv-. for the, NAF and A(C to' riondoict lie:xri-' FIT IZll'. 0"'
Bright Star series allmowd titi Ninith Air Force and AO( )(O' tff-Ii ,--' flh'ý
the;itf'r aind it., problems firsthand, i'onhiilrmin th lifedn'i for' ai UI!! '! T1 m;f rd

Ini aridition toi the un ifiet on vifiwi rid N'i~~' ~iit~h Ai!- l''irci, ''mI Ti'
ber mIf ,,xorcises oxplicitlv jut tirld h) test ifs- uIn on iiiamid a11' ui[tt1,i
arid( to; ensure that. the' sx1st~en vouild lhe ,FldF I( smjjiportt O Ab'' I''i a II



contingency. Beginning in 1980, and continuing every year under a variety of*
code names, these exercises allowed the NAF and AO( to explore operational
problems in the command and control system. Many of the exercises involved
a live flying segment tasked by the AO() Some of the exercises, called Quick
Frag, were nothing more than training exercises for AOC augmentees, includ-
ing NAF staff members, to teach them how to develop an AF() t 'Iirally.
annual Blue Flag command post exercises were conducted with a CENT ')OM
scenario allowing the NAF and AOC staffs additional opportunities to work
problems.

48

The Twelfth Air Force exercise history for it~s Lactical air control wing pales
by comparison. In general, there were no consistent higher headquarters-
directed exercises on the scale of the Gallant KnightiGallant Eagle series.
Some Bold Eagle exercises were held in the early 1980s, hut were not con-
tinued.' 9 Other joint service exercises, such as the Golden Sabre series. called
for a tailored AOC element with a limited role rather than a full AtIC with
AFCC staff.50°

Recognizing the need to exercise the TACS. Twelfth Air Force developed an
exercise series involving the AOC and supporting TACS elements, along %vith

Army units and live flying. The exercise series was known as Cactus Arizona
and ran from 1985 toc on an annual basis. Unlike the exercises in Ninth
Air Force, the senior headquarters supporting the exercise was the 836th Air
Division, not the NAF. In any event, the series was discontinued for funding
reasons after 1987.51

Blue Flag also did not afford Twelfth Air Force system the same oppor-

tunities offered Ninth Air Force. There was no regular regional Blue Flag fbr
Twelfth Air Force. The AOC staff regularly attended Blue Flag exercises, hut
the scenarios represented contingencies (e.g., NATO contingencies) in which

the AOC functions were not necessarily exercised. In fact, in one exercise, the
AOC staff' was asked to curb its activities to more closely follow its NATO
organizational counterpart). 2

Summary

This review of the AOC in operations e"tablishes two maj.or poin~ts. First,
regardless of the organizational configuration selected (whether or rot one
calls the configuration AMC), the finctions e.stablished in chapter I most he
performed. These functions become miore critical as one inrtoduces forcfes
from other services or nations, and they inist be perfoirmed regardless of the
number of USAF forces employed. (There were relatively few ,SAF unnits in
)peration Just. (Cause.) This point seems tA. haive iimplica!tions for tihe' c,,1-

posite wing, even if it is the sole USAF elvmnent. in a continlgecy.
The second major point, is that the At )(Corganri,.ation wxorks althoiughii ti has

some shortfalls. Experience in ()perations De)esert Shield and I )esqrl St.-)rm
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supports this assertion. The next chapter presents recommendations to im-
prove the system in light of recent US experience and the changing Air Force.

Notes

1. 24th Composite Wing After-Action Report (U), undated, Deputy Commander for Opera-
tions, 2. (SecretlNo Foreign Natiorals I NOFORNI) Information extracted is unclassified.

2. 1 was senL to Panama in November 1989 to survey locations for an ANiTYC-10( message
processing center (used to display an a£r picture from other tactical sensors, including E-3A)
and to determine how to provide remote displays to the AOC. I was permitted into the AOc to
conduct the survey, but was allowed no information about the purpose of the support, when
such support might be required, or where the platforms that would provide the input would be
located.

3. 24th Composite Wing After-Action Report (U), 2. (Secret/NOFORN) Information ex-
tracted is unclassified.

4. Ibid., 3.
5. Ibid.. 4-7. The subsequent comments on operations in this section are based on the

assessments made by various 24 COMPW/DO agenciis in their after-action reports. Where
other sources or my own experience corroborate these comments, I have provided additional
references.

6. During my visit to the AOC in November 1989, 1 noted that the center had secure tactical
telephones provided by th, 31st Combat Communications Squadron. I asked the staff how they
liked the phone and was told they did not like it. Just then the phone rang, someone said.
"There's the bat phone again," lifted the receiver, pulled the knob zeroing out the crypto
setting, and (understandably) got no connection. The person who answered the phone. having
disabled it, got no answer, hung up, and said, "There's never anyone on it.- When I talked to
the 31st Combat Communications Squadron detachment commander, she told me that what. I
had seen was a recurring problem despite training and instructional handouts. The loss to the
AOC personnel was not just the inability to use the secure communications provided within the
Panama Canal Zone, but also was the inability to access defense switched network (DSN) lines
extended directly from the continental United States (CONUS) through the tactical switch. At
a time when staff members were waiting hours (or abusing precedence) to get DSN connections
to CONUS, those who knew how to use the system had access immediately through the tactical
switch.

7. 24th Composite Wing Staff Summary Sheet, "Command and Control Procedures between
JTF-PM and USSOUTHAF-FWD," 15 November 1989.

8. Air Force Forces (AFFOR) Operating Instruction (01). Air Asset Allocation Proc'ess, 26
December 1989. This was published six days after operations commenced.

9. Briefing, "Joint Task Force South," undated. Copies of slides only.
10. Message, 231645Z Dec 89, chief of staff, USSOUTJTAF, to Joint Chiefs of Staff. 23

December 1989.
11. When I went to the AOC at approximately H-16 to confirm that the display was to go to

the same location we had surveyed in November. I was met. with surprise since the plan nro
longer called for the MPC's use. At this point, the equipment was en route. I was subsequently
told that the use of the MPC was disapproved at the Organization of the Joint Chiefs of Staff
level because "message centers" (text type) were already in-theater, Equipment unimmiliarity
was not confined to the AOC.

12. Message, 221921Z Dec 89, commander, Joint Task Force South to Joint (Chif4'l otiStaff,
22 December 1989.

13. 197Rth Communications Group (CG), After-Action Report, "Operation Just. Cause," un-
dated.

14. As part of (Pur deployment in support. of O)peration .Just Cause, my unit wa.s task(ed to
provide a s.uite of UIF radios which could be remoted to the AOC. The tasking was. levied
three to four weeks before the operation, and we had to obbtain equipment from other unit. in
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our wing' to rtiodity our radio 'ntisv flr this QuInict' %hen Uhe e imiuneii Was. MPAA"L ;,"A
had considered how and where thest, radio heads "adud b0 iris)ailed. nro bsd tmr~ij, -
provided (the equipment did riot arrive at !1oward AFH ntirHlU 1 2i. f-ilalhiai i of I 1U'~ rio;!
was one more chore for an overrýiskpd AIH) ' Sonio coinflat com iit) ufiiial' ii ili'nierit haid.n

smeot. thfat could have bleen used for t his ppseWit iniu~t 1io0dttiCati'e
15. 197Sth C(.' After-Ai-tion Repo~rt. undated.
16l. The ,Just Cause temporairy duty hos Nr 2 January 1t"M sbo- arnk hoiir AV H Ian -- n; d

mut of a frtalot~ f :30 dvployed fi-oni Beigrpoom AFB "he rest were fRomui K. tathada 'i0lymrii
squadron 9) and the Twelfth Air Force stiffl 17)~.

17. ( ' i~ares Crigger. ilirdor of operatlns.Ni nthIAr Force.ritrx w w itIia ah a dii
I~sit to Sh1aw AFB. S.C., 12- 13 March 1992.

IS. Lt C'ol .1. WV. 1Pffiffer, dlirectoir ot operations, 505th Air ( ornmandr armd (4"viot l Alu~1 aw~
ffrrri eri chief'of' currcnt opewrations). inteview with a tihor du~nring vKOi to Qmvv AFT, 4 U,
March 1942; CoM A] D~oman. Ninth Air FocIH )()AD C d ired or of1 cool lat o~pra 1'al ion (itit iri
)pera-t ionsý i)esorT Sb ield/D.eserf. Storm), intriterviow withI a uthor d urii g vis4 it to bahoo w Fl;

12 Mjarch 1992; Cnigger ne~c
19. Crigger int-erview: D~omian j nt~erview.
20. Do'nan interview.
21 Ibid.
22. Ibid.
23. Ib id.1
24. Armay Aviatin CenPte 'lit Wash. "Armv Aursprai t 'n~urii ai~d IVA&t juiiiei

Operations Dcesert. Shield andDerttrrfhrfherferdtasAi Ai-ae('..Il
1991.4 5.

25. D omian i nterview.
2f;. ('rigger inte~rview.
27. Pfeiffer interyview. Colonel Pfeiffter :haia~ctAn-ized t~his as t hit -Ohb. ldtn)n. ri
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diatdx begins to moive to support even if ho or she does niot yet know w hats, wrong, Ytii can i~
do this, itt separi..

28. Crigger interview: Unman interview; Pfeiffer interview,
?9. (rigger interview; speaker at. the Air War C'ollege tAW('. Maxwoll AVB, Ala i

Jartiiary 1902.
3M. (ol James 1. lBrechwahl and UA (VIIi miures M. Yoang, -4 11 1 (,)piat n'ri- bi I K-~xt
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Wrighlt, TF P; operations in 1)eert Shield and 1)eseri Storma.' le t are. AWC,' M~lvx~i'H AVIt
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31. Domian interview; P57idffr interview.
321 UI ('o1 Skip) Duncan and Caipt Phil Young Ninth Air Fo.rco,.'lDtY. ln~viwwi; Ii. ot,ai
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Chapter 4

Conclusions and Recommendations

The examination in chapter 3 leads to two conclusions. First, the basic
functions required of the AFCC, particularly when the AFCC acts as the
JFACC, exist independent oi' the size of the contingency. In Operation Just
Cause, the AFCC was faced with the problems of coordinating airspace, air
defense, and support operations, even though the number of USAF asssets
committed to the contingency was very low. In Operations Desert Shield and
Desert Storm, the scope of operations and number of participants put a
premium on the coordination functions involved in planning and tasking,
directing and monitoring, and communicating with a diverse force to ensure
achievement of a cohesive goal.

The second conclusion follows from the first. if these functions are essen-
tial to the successful conduct of operations, then some organization like the
air operations center is critical to the conduct of these operations. Certainly
th I c- iclc pl.yed by the CENTCOM's command and control system was
recognized by those in command. Gen Norman Schwarzkopf, in testimony
before the Senate Armed Services Committee, stated that among the other
advantages held by the coaLition forces, "our superiority in . . . command,
control, communications, and computers . . . proved to be a decisive force
multiplier."' The Army's new AirLand Operations doctrine, endorsed by
Headquarters TAC as a basis for future development of operational doctrine,
emphasizes the need for the early establishmeut, of an operational head-
quarters to improve planning. This requirement is considered so critical that
it is characterized as an "enabling concept" for the new doctrine. 2 Therefore.
the following discussion focuses not on the need for the AOC, but rather on its
form arid function in the conditions that will face us in the future.

Administrative Organization of the
Air Operations Center

Based on the exercise and operational experience of the A(W)Cs associated
with the two TAC numbered air forces. I recommend a closer relatiomship
between the NAF staff and its supporting operational headquarters, the A()(',
on a day-to-day basis. The ideal would be to "ombine the two sta ffs and to use
the same equipment and proc~dtures in peacetime as in wartime. 'l'his con-
clusion was reached independently by the TA(C staff, and a major re,)rganiza-
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ion has taken place that will combiniie these, prey LouQly separ:ite o rgarl za-
t ions. As it result of' t he experiences, of' O perations I )csrt Shield a rid Stoirmi
arid of previous I1v programmiiedI inifroveinerit s, at number (i' chia rriz.s !i tOw
numbered air force. air control winig, and the air operations, center are a lready
uinder wvay I SUmm~narize these changes here although I hasten to add that,
the functions, anid fuinctioinal organization of't fie AOC will niot change.

NAF/ACW Iteorganizationii

The essence of this reorganization is to continue both the reduction inl the
size of the NAF headquarters and to refocus it onl operational. as opposed to
su.1pport, f'unctions; to elniminate un-necessary inte rmedi ate headq uarters: m id
to organilze the -same way during peacetimie and wartine. F'igure 16 showzs
the proposed NAP and iXOC reorganization.',

First, the reorganization reduces the size of* the NAb' headquarters an~d Ithlk

scope of it~s functions. It also focuses oin operational and war-fighting tasks.;
Compared to the organization shown in figure 1. the reader can see that the
support functions performed by the comptroller, civil enginteer. andi others-
have been remioved. TIhese functions wiU- go to the host base where the N\F'
is located. Although not as apparent, the NAF versus NA.FCOS sta-ff distinc-.
tion, which I previously suggested was itelatively mneani ngless. Ila lras
eliminated.

Secondl. the reorganization eliminates the ACW. As stated earl ir. thc
AMW served only at peaceti-me administrative arid control function. Inl war
time or contingencies, the AO( and suhordinate elements, of the TAt S fi'l I
directly urder the AFCtl A( W staff personnel then augmiented tire viirlilli

elements of' the TACS or the AFCII. The reorganization places the A( )
dlirectly under the numbered Air Florce commander in both peacefnti me
wartime, eliniinating the need to change organ iztions inl a crisis- The' s'rlbor-
dinate Plements of thc' TA('S that. had also been assigned to the A(A 'W ill be
reassigned to their host wvings. hut will bie tasked in peacetime by the AOC
and in wartime will come 'uillv tinder the AO('

The At)( itself' will u ndergir a signi fica nt, ad rnlinlstratv#i oerg:ml11za t n.w a
change, but. its functions will remiain intact. C omb at operations ind( c oml),at

planis rerna in the two principal ope ratimon a divi.sions,. Tlhe ;Orirlnielhu-enice

s~quadron (AIS) is subordinate to the AO( , -;o the A( ) now tewnr:4 i t,- -

ligence staff, All cornimirle'ratioll anld Support fillictions- tlraO I-xi.-id sopa -

ratelv in the air :onitrol center squadlron anrd A IS are conibincd and al ilned irn

o corinmu n ications slua~idron and logistics sqwii dron nii der lIhe A(C )( m"iciitieri -

-illy, tire A( ) will ope~rate as before. exce~pt, that it PIs)% ;iol ar ifitetgrlit ed
orgain izatiori ri bo th peacetime a ind wa rt]i rue

IFigtirc 17 showvs the wartiroe s;txruture-. Thle key 6)toIhi era1yi'i

the lock of major cha rige betweenr thef peareti rite andT wa rtim ro s tr til~r(, Tholb
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reorgatnizitloll Ias nuot ei mI inat ed- thef' r idtr ~I ig it cri Iit tto)I iii I; it irliif i I i ri ti

full11y tiperitional AO()

Mod ular AOC

The noiudular AOL' programn is an effrrt to ir p~iae hoth I lie mobhile 'Iiltoer'-
anid the daua-sripport equ i prirent. oI' the At ( ' w tl 1) mwv 1w s gr - t

sgnificanrt part. uf the change Is the useV of a distribh4d 111i1ictt itrtot'r, etit!

vlark wvIth srimirt. workstations t,) aid~ hot ii th'' uporat ow . i,,( toteldhý(-ir

f'unctionis of' the AOL'. Tfie progr'rnr also replace,; thw tflsttiafl <ýhelter> ti~cd

previouisly wit~h a hard -wal nio bi le shelter-
The new xvorkstations will hie rftltlbihrnctiinlal. allowing accessý toi a11ll In

plalnning aid,; reslident. inI the suipportitqg co)mputetrs, to the inllryntiofll tlit;ii

beand to the air picture. I nchidied in the prograrni are rf-o tilt t W rk 4tt mit'ti

thalt. canl he mTOVedI 11y illV lnag-haull tactical comrmilnwa:t ionsý nitdvtl Q

such uisers as, the wing operations cente~rs access riot inl l v to the AT( hli akfl

tiltimiately to miany of the datal bases. ~'h'e basisý ftr the sv'Ic teP4i the ( 'outtin-

gency TAt S Advanced Planning Slystem ( 'TAI'S . Int~elligence In fortmationl

wl'H he providced via the 1ntra-t~heater Imagery TJransm ission System '11T$.

Senior Irotipe, and the TELý
The workstaitions will acconmimnolat*e a n rithmer of' plan rung aids to asI T)0

the development o-f the ATO. Thes-e include ( AF'M 5: Ai rslpa(L I econfiictIon1

Systemn fAlS), to dlevelop the ;iirspacv control Tirder O~ t) iv'l, 1WE

Auitomated Sn pport. System (BIASS),. to providle air so ppo rt taskrint- in fur ina -

tlion to the Army; and myessage hand Ii ng root itnes ca pable of' crea.ting a ridl

receiving standaird mnessalge tafifcý' The atliinnaitced planni rig aids will speced

preparation am(d hand-Iling of' the A'i'( while the retool woiksl~t a ior•wý N%
lbreak the tile between the A(C :1 atid its t.ac.tical shelfters, alit wi rig, It il r 11<c lit

tihe ,qmaiptment, in pea cetirie a rid wart i me.

These Initiatives will allow the NAFI statff m otre initeoract ion withI t lit A( P
st~aff on aj daly-t.4r-daY b sis. n ief the At C staiff awii its ;-isc, ati( ed nit-ý :ire

flow dilrec(tly responsible -o the NAt" cotjiiin~iirvr '[his; Itirtwt'riotn -horild

fotrthe contfidence thiat, conme., with k nowinrigOihe person vmi it ipf rat %N it111

arid make it, les-s likeiY that AOl pertsonnel will lieý xcixelod fin a trs

Mor''ovrr, thfr Vhnityt remoilte the wvorkstatoions will1 jr'roit hot h NA \l' id

AOC( persýonnel to orqlov], theicIr vqrpieiltpm.fII onf aI dalykl vasis it t 141I

taki-ri together wit~h cinipat ible st;itjl" i mpiis . .n flove !It tire xvni rgl'x ifordi it!

oippiirtilty For al I' 1 lielorIISI to operate vI rt pe ici -t i ine a-. % the to ) i i -- i r Iit tat.i

ri i i riat togil t he, t rrislt tori t Iiit w0%on Id ti llff' t' ic ItI r IfI i a on ir e; 11 tt''

Ni n.ih Air Forte, fi rector if'op-ratimiioss ý,tited that leit nt eriri t pF 'tý

oif thf, ( mod iiif's i- aert t t h) H i'itl'r rttcl :!) pi~l lt

v. ork'-zt;it ions-' )it the hisoi is I4- it 'i-ei ht s -litl t ill Oil

iri';rtra'llf titrili itirrirliifiI' at~ til level



Operations in the Air Operations Center

In general, the functional organization o" the air operat ions center seems to
be appropriate. In an operation of the magnitude of Operations D)esert Shield

and Desert Storm, the need for all the functional positions and the advantage
of the split between the planning and operations functions are apparent.

wven in a lesser contingency such as Operation .JI ' (Cause, the benefits of
providing for liaisons, a planning, ell, and an operations cell became apparent
to the members of the AO(' as the operation progressed. The issue seems to
be less with the functional structure of the AO(' than with the way we provide
for that structure.

Size and Scope of Effort

Participants in both operations observed that the size of the effort exceeded
what they had anticipated. Further, the size and complexity of operation
translated into a recognition of a desirable physical arrangement for the con-
duct of the various functions. Best exemplified by the arrangement in Opera-
tions Desert Shield and Desert StAorm, real benefit, was seen in putting the
operations functions in one room to facilitate the rapid exchange of informa-
tion. Similarly, the planners benefited from being located in one facility.

The old AOC shelters were designed with this in mind, having one large
floor space each for the combat plans and combat operations functions. The
concept of the new shelters is based on separated modules linked by a cmn-
puter network. Ninth Air Force tested this configuration in one of their Blue
Shield exercises by constructing plywood walls in the exercise facility. The
result was extreme frustration among the planners and operators; functions
were noticeably improved when holes were cut among the ply'vwoold walls to
allow direct coordination.7 Although reliance on the shelters in their
separated configuration may be required in some scenarios, the commander
should seek either to join the shelters or to find a usable open facility where
workstations can be remoted to ensure best operation.

This assessment also suggests the need to evaluate an AO( deployment
configuration in which only the computers and workst ations need be
deployed, while the shelters remain at home station. (Given that the shelters
and their associated environmental units require at least a (C-141 airlifl, the
result of this configuration option may be a more responsive, less lift-intensive
A(O)C (lement. A less lift-intensive element, is more likely to be employed in a
contingenocy, increasing the capability of the air t'orcf, co impunenit co•mauder
or jm nt force component corn ma nder to control forces.

Augmentation and iaaisons

'l'hi' exporientces exarmind in Operation .Just (C'awoe and in )pe'rotions

Ie)sert Shield awld I)sert Stsirm reinforc- tlhe need fOr, arid thO import a ', of.

a Ignent latlion and liaison. F'or whe pIirposes of tbils discii ssiou, arnen t at on
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personnel are those USAF' personnel fromn within the tasked 111aj1 cotmi rI~id
required to make the Air Force component headquiarte rs and the aiir opvf [a
tions. Center fully operational. Liaison officers are personniel fromn other rnayor
commands, other services, or other nations required to eff'ect coord inatiori
with the AF('II (and its AOC).

Augmentation. Neither the old AO( organization nor the niew oPrgainizo-
tion has the full complement of person~nel required to man all posit.1ions li at
major regional contingency. To precludie the kind,, of problems im1posedl Iwv
training new personnel in a crisis, I recommend a conscientious effort to
identify and periodically exercise augryentees to the AO( for contingencies11
Precrisis identification of augmentees has three, benefit~s. First, and mnost

obviously, it allows the augmentee- to be trained to perform thl- duities re,-
quired of the position. S~econd, it allows the NAP commianider to evaluate t~he
performance of the augmentee before putting that performuance to test in ii
crisis. F'inally, it allows the augnientee to be prepared in advance for deloy~n-
ment. This is an essential requirement if the auignentee oCcupies aI position1
that would not otherwise require niaintenance of such predeplo~vilenmt
preparations as shots, weapons training, and the requisite eqo ipinent foir
deployment.

Augmentees should be identified both for filling such key positions as direc-
tor of combat plans or director oif combat operations and for the uniti/aircraft
assistance positions, the duty officers. Idlentification, preparation, andl
evaluation of augmentee~s are most important in regard to the formner type of
positions. Depending on the scope of the contingency, these key positions, are,
likely to he filled by colonels and, in the event of a mnajor Conti ngency. mlay he
filled by general officers. The AFC(' will have to) rely onl these personnel for
key planning and mission execution functions, so thev must be at "known
quantity," that is, people the AFCC knows and trusts,,. R~epeated exposure to)
exercises and operations can best. establishi this relationship. D~ivert ing keyý
colonels or general officers from peacetimne duties to Contingency operations
also will affect the units they are taken fromi, a further argumnent, for prelden-
tilica tion. of the augmentees.

The requirement for duty officers to be Identified by iname and pos~it ion is
less essential. H owever, the requiremient U) providle these auignient ees" to) the-
AOC should niot pose a surprise tW units. They should rnairiln a i pool (11
po.trson rel, identified by namie at the wing level, who are trained Ibv the A( Wt
aind can he tasked should the situatiton wa rrant of..i.der this p)('r;Ira no the
NAF anrd AO( will only levy ai req uilrenwreit. for the nilrirber of atI(e)t e

the, wing. The wing will schedulei training, track personntel aalhltV ((
provide aiigmnenteves wheni tasked.

Liaison. Futirire operatoios in tw he bmgel. world order %%Ill be p ont andl
fre~quentlyv will involve po rti16ipatiori of ollirr coun~itries ITlw pairtl Ipa nl• Il
( peratitins .hmst. ( atise. Of)ert. ShIeld, ;nd D~esert Stieryn ill it ll(. 1
value of>arid ecsst for 11;isorr 4-lenwi.'nrt Thilt'son has- #-veti h.¼r o

por~ite~d Inito I "S j')inlt doct]rine, In .J'oril I uldcithetn 1, -1''wl Wfiqtrfr q ifn
A~*lFt4'r I'ort'us. W111-11 .ýt ats, 'annpls' a Irl eff(t I i4e lou 1>-.ini partw- it ;1!1,1 '' m'



served to keep communiications constant and efh-ct ive iP) )perit ions I ).- 'rt
Shield and Storm I."~ "'he need 1`1r liaison imposes several rviluirenients onl
the AOC.

First, the AO( must provide for the various Iiaisor elenictit.-5 in ti ri s, of

both1 space and supporting eqo ipirint. Anticipated hlaison Support reqUire-
inents should be planned for Army B(13E), Marine C orps and NavY (NAR .1<

arlift forces, special operations, space command, kind national asse(ts
IPrecoordination and exercise are essential. Such coordination helps to vstob-

lish trust and a rhythm of'operation among participants. Moreo4ver, the exer-
eise of these functions would help identify unique supp)ort reqjuiremrenits that
ma 'y not he covered in the standard com inunricat ions and equipment of' the
AOC. Early identification would allow the liaison elemient's to bring such
equipmient with them, and would allow the AOC to plan for its integration.

Second. liaison elemnent-s miust be aligned in the -samie orga nizational st roy-
ture as the joint command; that Is, if the comnponents are organiUed by SeIrVI ICe
as they were in Operations D~esert Shield and D~esert StAorm, liaison elemnitts
should he similarly aligned. One would then expect the 1I E to representi
Army forces (ARFOR), the Marine Corps elemient. to) represent Marine forces
f MARFOR), anid the Navy liaison to represent the naval fo~rces tNAVF( )R,. It'
the components are functionally aligned, the liaison elements would be recon-
figured. rfh~e BCE would be a joint organiz7ation represienting the Army, mid~o
M~arine C'orps forces assigned to the land comiponent cominander, aind JIe

NALE would represent the naval component, com~mander (NC( 1 In eithier
case, the particular liaison element "must" represent all forces assigned to Its
component, anid it Must know it does so. That is, each Armny corpis- head-
quarters may maintain a group of people trained to perform as a 13( '1 and
uctore than one corps may he assigned to one Army commander, hult there,
must be only one BCE to represent all the corps at the A0( . 'Flu- ArmiY
appears to recognize the need to reevaluate the importance of' adeqnjal#elv
manninrg the headquarters echelon ahove the corps t~o coordlnmate tOWctivi e

of Army units.") The Marine Corps generally. provde-, one headquairters foir
its, forces, and the Navy needs to have a single focal point. Cor its fi)rceýs, e-ven
there are mnultiple hattie groups,.

The requirement for i nterservice coordination an ml iaison af~fects- the I SA V
as we ý11. We have institu tiona lized our liaison with the Arniv th ougl f lie, aiur
sup port operations renter and the air I jais2or offic(ers assign 9(1 xvill i cor-ps.
divisions, brigades, and battalions. If' the Arinay f rins a lad irtrsaho ve
the corps level, we maust be able to provide 11ia i5( i to that. elvi'melitl irI e.
wf' do not provide in ad Va rce for liais;on eleiments t~o Nav 'y and NI a ri (
elemntsd-,, but, in ust, tra in a ad] provide I he, in thev fiut u l-e ThcSi p' jws' (010 I
mightlie selcwected rnivmlbers (it the NAlF and] A(C tm ,affs ha itLITlanrm,
elxperieiico. arid knowledge of' thOwI'( coticelot & iqwr itubAi so tlo bat
C(no 1 d plt anrd avi atilv nprtoseil thw commander Suchi1w pe-I,)mi

hav te ddd avatae f bin kuormtothiii'AI'' t(ly;-olwý to~ -
ru Ico I h c f et lv uro rtestot e t ( lN A V.



Commitinications

Successful operation of tf-, AOC-, esp,, - ý -'. , ,tin ai the
JFACC, depends on the ability to communicate between the services. The
services have invested over the years in making their communication svstemns
compatible. They have even agreed to data link standards flr passing air
picture information among the participants in the air defense system. flow-
ever, there has been no agreement on a format and means to transmit air
taskings. The air tasking order used in Operations Desert Shield and Desert
Storm represented a USAF standard way of doing business. Doing business
this way resulted in difficulties in passing the ATO to Navy units afloat and
to Army units below corps level.11

Since the experience in those operations, a numhe, of initiatives have al-
ready been taken to resolve this problem. First, within the USAF there is
now agreement on a standard means to develop and transmit the ATO. The
agreed standard is CAFMS, with growth to CTAPS.1 2 Second, the Air Force
and the Navy are working a series of equipment installations and training
exercises using CAFMS equipment. At least five Navy ships now have
CAFMS equipment installed and are training on a monthly basis With USAF
units. The Navy is planning to grow to CTAPS along with the USAF.K' Army
airspace users, including aviation and artillery units, must likewise acquire
and integrate CAFMS compatible terminals. Although some Army aviation
and artillery elements are not tasked by the ATO, the AlTO instructions also
contain the airspace control order (information crucial to safe flight opera-
tions). Finally, the joint staff has recognized the need for a standard tasking
protocol and has agreed to use CTAPS as the standard for development. The
staff has tasked the USAF to accommodate Army and Marine Corps require-
rnents in its development of the system. 14 These efforts suggest that use of
the ATO will be a cornerstone of future operations.

The Air Tasking Order

The discussion above suggests consensus on the utility of the air tasking
order. Operation Desert Storm commanders from all services have corn-
mented on the value of' the AT() and have suggested it. is the way future
operations will be coordiinated. 15 Agreement that the AT() was useful does
not mean that there is agreement on the content of the AT() nor onr the way in
which it is put together. Even before ()peratioris l)Dsert Shichl and I)esert
Storm some suggested that the AT() was not the m ,,t effective ,oca is Of
tasking.

The Air Tasking Order and Mission Orders

(General Mcl'vai, the UISAIF chief of .taff. is a partic,•lar 'ritic- ,f t.h AT()
lHe des.cribf.es the AlT() us , ,titld da ,,me,rit, rimorn i n 50 )r m,0v' paw-,.
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specify-ing targets, time over targets, routes, radio procedures, anrd even such
details as fuzes for ordnance. Such details require a long planning cycle, long
transmission times, and target information that frequently can be out of date
before it reaches the tasked unit. Further, the centralized nature of this effort
requires busy communications, not only from the headquarters to tasked
units but also from the units to the headquarters in providing status informa-
tion so the planners at the AFCLI and AOC can plan and task adequately. if,

To solve such problems, General McPeak suggests that the Air Force should
provide "mission-type" orders to wing commanders. These orders would
specify the target and the time window in which it should be attacked. If'a
commander was unable to undertake the mission or needed support, coordina-
tion with higher headquarters would be necessary. In addition to reducing
the size of the ATO, the communication system would be less burdened since
the requirement to report status information up channel would be reduced.17

The draft AFM .-!, "Theater Aerospace Warfare," qualifies the general's sug-
gestion slightly, stating that mission orders can be used for "units collocated
with each other which have established coordination procedures for mission
planning lemphasis addedl." The draft AFM 2-1 defines mission orders in
much the same way General McPeak does.18 (To be fair, General MePeak's
comment should probably be taken in the context of consolidated units since
his article speaks to the advantages of the composite wing.) Would the use of
mission orders really reduce the bulk of the ATO? I think not since certain
requirefents will remain, especially if the AFCC is acting as the JFA(' and
even if the AFCC's is more constrained.

The first problem is to define what constitutes a mission order. According
to US Army FM 100-5, Operations, missions orders tell the commander what
must be done without limiting how it is done. However, the manual goes on
to state that to allow such freedom, certain techniques and practices must be
used, including warning orders to allow time to prepare (anticipatory plan-
ning) and prepositioning units. The bottom line for success in the Army is
whether or not the US command system is faster and more effective than the
enemy s.l9 An examination of the Army's five-part operations order suggests
the content of a mission order and what minimum kinds of information must
le included. The Army format states that coordinating instructions must be
icluhded if two or more subordinate units are affected and that cornniand and
signad information (including frequencies, call signs and identi fication infor-
rnation) should he mcluded.'" I would suggest then. that even mission orders
should include coordinating and command and sigMal information. flow does
this requirement affect. intAerpretation of what the AT() is and shollid b."

First, the AT() will always be a relatively bulky document, evcn if1 Onlly
s ogle corn pOsite wing is deployed. U nless the IUSAF is deph)y 'd alInc, the
deploy.rn lt of other service or host-riation forces will inmediately firce th,
prodichti m, transmission, and update of aon airspace conmtro ordvr, the cr.
diriatinrg and idnrtification inflrniati~in n•edoed to decontlict . perit ioný> N te,
that. this rei'luiremen t,t will exist evenl if tlhe other .,ervice or liat ioin mi-ilx
suirac'-vli:-(,d fotres,,, since the co(orl itrina li of t'ri(en(llv fire in the ;illrsplic f > aI



factor to he consideredi. If'ot~her 11hingf JujIt5ae dedt iw oh'ui S
or other service or nation)i, the prolblerm L 15 ineii~dateh. ((mlirP00 ridf' *4111(c'~
targeting. tasking, and routing cleconflict ion muJ~ he( added to t~tiv ATl( ) Ti4-
U SAF must, admit that. all units, especia liv I lie coiiiJ)O4it(' 11-v !i~, 'I
produce andl use an AT() ol some complexit v. lii fac-t. If OW li SA F 1S t.- rliike

effective claim to being the principal agency nSoI' fib ir pi-rfOrrnint t he

JlFA( C role based on its albilitv to fulfill (lie rol(. ( 44*ti -ve aI [d off ic ifITt, owo

a vehicle like the AU) is central to that, clailn.
Second. even if the Air Force were to (lecent~ralizi' phlmi irig 'IitsV niire

that. would not neces~sarily reduce the conimniuicat Ion-4 Ihurd''n Itit~ posed on t 1H,

comnmand and control systemi. In fact, such decient~ralization mnight noakiý thle
system more vulnerable. If' each commnander m1ust Identify shonrtff.-Ilk, cmoor-
diriate withi adjacent elemnents, and work prolilemis late raIl.Y tho (-()inini rill 0
tions burden is mjore significant than if-all commn nnicat ion I-, hand led fronii ifl,
center out. When the Navy could not receive the Ai'( In i i pvrat joii I )e.<T

Sh ield and Desert Storm, it, was flown to the ca-rriers (on(, oav~I
decentralized system means more two-wa ' coordination to m-hiev Ow ;,n ile
end, alternatives such as a courier backup will he unworkablde 1{ega irdlo~ss of
the approach, we must recognize that, the effective coordination (if air p~ower.
with its ability to traverse large (listarices In short time.,-, wvil(if' ,I-rc(--i1Y
require a rohust and rapid communication system to exercise effectiVe (,oili-
inand and control in response to changing 11ait Ief'ild SIituatoiri, Evon the-
Army, with its relatively smialler area of influence and longer reý''4m'p t 1iS-

states the need for command and control sy,4tems if) do the lprepl:1 n ngý anrd

coordination necessary to make nmi:sion orders effective. We miust Iivo-4i IT)
the commnuni cations required to make our wider-ranging and fi-i~t.4r ca p;06 l11Y
eflective.-

In summary, the AT() does represent, the mnission-typ o' e;ý hd"rf i
being advocated by the USAF. If' the USAF Is to exe~rcise cont rol (& it,; 1'iwn
forces and, more importantly, if UJSAF personinel are to1 b- preparcd to aict a,4
the .IF4ACC, we must use and master this mneanis of transmittingy order.- I lo%%-
ever, to advocate the ATO. as the mecans needed is not to, suggc;t. that cha nge,;
cannot be mnade.

Mod ifying the Air Tasking Order

To inoo-dify the AT( ) thei AXI( If and] fhe A( ) must carefully e "o' wit
informaiontl neVce1ssaril must10 lhe de~velopeid it I 11w AO( lee timdi whuebl :in ;

miore (4eflctjive) developed ;It, Owe unit lex'ivs The Air oi aistth t

ro-vi4'w thfe pla oning process,- l I ut pr's' eufes devfýl4puuleit i;wdi i ~e
ATO(I. i'inall'v, Ol- A\ir Vor('* wed4: to divef- :j 10114n-< f" t ' j,

in ri a rget jin form it ojý!,

Limiting the Content of the A'i(0, The uue-lf i 14iki1(, 4d1h V

I Jesvit. S,-tormn, V., to r-view tOw ((In!h11 e (if t11w AT, I' fWfr14i 4 iii

deveilop on] Its ownr 'l'wo ltirnl corne t I H.e I.10 fit I list hill-d l(,Ilu



comments from Operations Desert Shield and Desert Storm. One, selection of
the appropriate weapon for a target, unless it is a one-of-a-kind target, should
be delegated to the unit. The AOC staff should be familiar enough with
assigned units to know which to select. for certain missions and targets.
Weapons effectiveness data is available at unit level and can be used by
weaponeers and operators at that level txt select ordnance. Thus, the amount
of time spent weaponeering the target at the AOC can be cut out of the cycle,
reducing part of what was a 12-hour targeting cycle. Leaving the ordnance
selection at unit level also means that the A()C does not need as detailed or
time-sensitive data on ordnance availbhilitv at the ,,nits. placing the tracking
and requesting burden on the unit and reducing the conmnunication required
between the unit and higher headquarters.

Two, route planning from the departure from friendly airspace to the tar-
get, including selection of initial points, should be left to the tasked unit.
Again, information should be available at the unit, closer to the time of mis-
sion execution, to allow the mission commander to more accurately se'&!t
routes to avoid threats and to provide the best approach to target. The unit
must be given routing restrictions in friendly airspace and key rendezvous
points and times, such as refueling tracks and times.

Both these procedures were implemented by the AOC staff as operations
progressed in Operations Desert Shield and Desert Storm. The response from
unit commanders was that these changes were appropriate and useful, and
that they were quite capable of providing needed information at their own
level.

Apportionment and Allocation. As indicated in the assessment of
Operations Desert Shield and Desert Storm in chapter 3, the concept, of appor-
tionment and allocation was relatively meaningless in practice. The focus of
planning was on the conduct of air operations in support of a theater cami-
paign plan. This focus is appropriate, and I recommend the entire concept of
apportionment and allocation w;O dropped from USAF doctrine. Instead, the
AFC( (whether acting as the JFA( ,C or simply as a component commander)
should develop a set of ranked objectives foir the planning day that air (or
USAF) forces should accomplish. The AFC(C must develop this concept in
conjunction with the other component commanders and then present the con-
cept and priorities to the joint fbrce commander for approval. ()nce the con-
cept and priorities have been approved, planners use available assets to meet
the priorities specified.

This revised process offers several advantages. First, it elirinates the
ficus, if indeed there ever was one, on the need to develop a weight (f e'ffort
and then a concept of operations based on that, weight. Instead, the cam paign
concept, takes rigfhtful primacy in consideration. Second, it. elimirmites a
source of quibbling amnong services (i.e., support, was inadequate because an
arbitrary level of effort, was not. reached). 'l'ie focus is on the results of' the
campaign, and the basis for i discussion among the services is now put or
sim) ar Footing regardless of branch- For ex;imple, the A rmy does n•t disc'uss
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commitment of forces in terms of a percentage of assetLs allocated to a scrven-
ing mission but rather on the need to establish a screen against an estimated
threat for a specified period of time. It then leaves planning to the involved
commander. USAF planning should take place on similar terms with results
achieved being the measure of merit.

Timeliness of Planning versus Timely Targets. Ceneral Mcleak, in
his article on the composite wing, expressed concern that the length of the
planning cycle, which he said was 72 hours, was excessive. 2 1 This planning
time line did not appear to be a major constraint in Operations Desert Shield
and Desert Storm. Perhaps as the Army suggests, the measure of effective-
ness is not an absolute time line, but whether the system allows the AF(1 (' or
JFACC to be faster and more effective than the enemy. In tills regard, it may
be useful to distinguish between planning and execution and focus on improv-
ing the latter.

Effective planning depends on getting ahead of the enemy and implement-
ing a concept of operations to force the enemy to respond rather than to
respond to the enemy. To develop the concept, the commander must look
ahead to the objective and develop a phased course of action to reach that
end.22 All of this implies looking ahead for the duration of the campaign,
whether the duration be hours, days, or weeks. Immediately then, the nature
of planning is to be some period of time in advance of execution.

The amount of time required in advance of execution to prepare a plan is
governed by three other factors. First is the time it takes to cen cy tie plan
to the tasked elements and tj allow them to plan. iDased on recent experien-
ces, the tasked units need at 1eest 12 hours. Second, the higher level planners
themselves need a finite amount of time to create the plan. Based on recent
experience, they may take as much as an additional 24 hours. Finally, the
time needed before execution also is governed by the reaction speed of the
other elements involved in the plan. If these elements include ground or
naval forces, lead time could be days or weeks. Therefore, focusing on the
time line of the ATO planning cycle as the cause for lack of responsiveness
may be inappropriate. Instead, the issue should be how can the information
in the AT() be made flexible enough to allow air forces to respond to changes
in the battlefield situation without totally disrupting the plan.

The answer is only in part to modify the ATO. Targets that are likely to
move, such as battlefield targets, can be identified by type but, specific coor-
dinates withheld until execution of the mission. CENTAF addressed this
problem through the development of "kill boxes" to designate the area int')
which the mission would be tasked. Such designation allows basic mission
planning (e.g., ordnance selection and route planning) to take place, but
clearly signals the aircrew that the target is moving. Mission information
must then be updated either before departure, or while in the air throlugh
tbrward air controllers or some other command and control agency siuch as
joint surveillance target. attack radar system rJ-1'rARS).21 Ths, the planner
can easily modify the plan to allow flexibility, and the real burden goes to the
execution side of the AOC.
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'Fhe first area for improvement in execution is to Improve the tie hetween
the AOC combhat operations section and the agency that will provide forward
control for attack packages. Traditionally, this con nection is done through the
air support operations center or the ABC('( Two new platfoirms are also
possible candidate--, the E-:3A and J-STARS. 01f these canididates, the most
promising are the AMAXC (or a follow-on) and the j-sTrARS since the E-3IA IS
generally tasked with the control of1 airspace, deep attack, andl air def(ense;(
operations. Imropro vements here need to focus first. onl reliable sf-i 're voice
commuinications to alwbasic dlivert infornmation to he passed. Fxpa udi-d
Capabil-ities should include provision oif CTAPS terminals and possible tra ns-
rmission oifJ-STARIS i'nformiation back to the AOC.

Thel( ,,ecoind area for improving execution capability is to improve the rapid
rece ipt andi distribution of intelligence and targeting information fromi
natoinmal and tactical sensors to the AOC, to the execution forward elemients.
nand to the units thiemselves. Since the existing capability allows di-enin-,1,1
tion of' suich information on broadcast nets, there is no reason to limlit the
number of receivers. If all1 lemnents are operating from a common data base,
the Grin! designation of the target becomes a simple matter, The key is to
focus o-n in;pro-ved execution capability, not shortened planning cycles, to irn-
prove the ability of the system to respond to changes in the hattlefield.

Exercises

(Xu R1obert 1). Russ, a formier TAt' commander, wrote in an article abouit
the new miodular tactical air control center (I\4ACC) program that, the reasonm
previous attenipts to limprove the AOC had failed was "due in part, t4) Made-
dluate tiser involvement 1cm phasis adde~d 1.-

24 I suggest. that the reason ma nv
cornmianrders are u ncon)fortabl))e withi the air command and control Yvst(riiI is
that they (the users) are, not adequately involved with it.. ('rt airilY,the
staffs who are, such as the Ninth Air Force staff, have fewer concerns about.
the system overall and in the past. were able to make It work. Th'e only wayv to
both gain confide nce in the systemn and to accurately identify shortfalls -is to
use and exercise the system on a routine basis. Such exercises musI't IInVIlk e

the senior comminanders, nmust use the equipment that. will reall li(,aviabe
and must us-e I've flv'1,ing where possible. Fortunately, imrprovcillentý Iin "4ct 1-
cal com~munincatio n technology' will allow more exerci ~v of the ,sYsteio w itholli
inerease-, in cost.

Participation by Senior Officers

I 'fmjtts trake moore inter-c-4. in their perfor-mance in amr exI'r('ý x~'' iiii ,fnm

rominariders pa.rtic~piate than whilful oxercise dlirct ion Is deflecavOvl hi 11fr
dirlates Ou)ir air control wing! did better mn sysVoin t ra inirig oxer('Ises mNH F) filh,
Wing comain"rad aill jiinit. colimmilders participated than when I i se i

staf elgate4d thei( runtning of' the '<er-cise to a sulmrrli wite iim. -irld 01,1
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unit's commander, in turn, did not participate huit tlelegated act.ion to a sujbor-
dinate. Debriefing and solving problems in an exercise vwas easir whe key'
personnel participated and experi(encc.d the diffictilties thit~,emsevc-, ) ffequal
importance, senior commanders can save themirselves, From many tunpletasant
surprises by discovering that capabilities they thought, they had were not
exactly as advertised.

The tie of the air control system directly to the NAF in bothi pea~cetine and(
wartime means that the NAF commander must participate directly in somne oif'
the exercises to determine if the commander, as the user. is In fact saýtisfied
with the way the system works. The removal of the air control wing fromi the
traditional USAF force structure eliminates the single advocate fo(r coImn~land

and control systems, forcing commanders to be their own advocates. The NAF'
reorgan-ization will assist the NAF commander Wo becomie involved 1)'y remnov-
ing some of the day-to-day responsibilities that demanded the corn nitlrier's
attention. The new focus is on war fighting, and the NAP' commninrder (-and
subordinate wing commanders) should have the time to act-ually wse the sys-
tem and to demand changes when it fal-s short-

Use of Actual Equipment

There is no substitute for using actual capabilities in ain exercise to get an
acci-rate appraisal of the advantages and limitations one might experience in
a deplo-yed setting. To be effective, the exercise program must rely onl actuial
equipment and capabilities to the maiamum extent feasible. In the past, Lick
of appropriate equipment at the unit, level and the need too deploy extens-iT.e
relay systems to providp a tactical communication network (or alternaotely to
deploy units to locations where they could emiploy their equipment) ail a.dded(,
up to additional expense and time required for a realistic exorclse. Tho
development of the wing comimunications package and fielduing of tactical
satellite communications (SATCOM) systemis will ma'fe it possible to exerciseI
the whole system from home bases with no additimnal expeýn se .

Ajs a result of the experience in Operations D~esert Shicid and Ill)cert Storm,
TAC is developing a wing comimunicat ions package to lprov~idE' dhe wing COMn-
ma~nder with organic communication systems capable of'sti pport~j jg all fruitial
operations. In addition to intrahase communication equipment., this packar-i
will include a rnessage terminal, i t~erminal for the ATO,) and hot h SATC(
iind I IF comnmunication systtems.2 -r Giveni that the A(C ;( lreandy% hsMsi n:4a
c'omnmunication capability and that the A()("s tevrminals can he renmted Into
the NAF headquarters, all it will take to arrange an exercise network, v.i1l ht,
to( coordlinate satellite time and [1IF" f~rvqiwncies. All iul ni Irib ;iblwif) I

pa rtici pate froni 11o1e Station. Suich exerc*,,es arr' (Titi eol to ii tai o n
corrimuniczitors' skills in wi i ig t~he eqpi ipineri niand will );i rhe 1kem Ow N AVI

an Ing cormilwanders and their st.af~fh familiar w Ohwemuemqm~m~is
aind limitations of their packages.
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Live Flying Exercises

Such command post exercises (CPX) as Blue Flag and exercises at various
war-gaming centers are adequate for developing intrastaff coordination but
fall short in two critical areas. First, as I have already mentioned, they do not
give the commander a feel for the real capabilities and limitations of the
supporting communication system. Second, intelligence play is usually artifi-
cial, and although the supplied intelligence may be constrained by the exer-
cise control team, it may be more reliable and timely than the real system can
provide. To provide real feedback, exercises must involve flying. Fortunately,
the same communication advantages that allow the NAF commanders to es-
tablish a network will also make live exercises possible without significant
expense.

Numerous live flying exercises already take place in the Air Force training
schedule. These include Red Flag, support to the Army at the National Train-
ing Center, support to the Marine Corps AW Ground Combat Center at
Twentynine Palms, California, various JCS-sponsored exercises, and even
some exercises sponsored by the NAFs and their subordinate wings. Estab-
lishing the communication network already suggested and arranging for the
participation of national systems and various sensor platforms (many of
which could fly from their home stations) would allow the NAF commander to
use the existing exercise schedule to test new concepts The effect of such
participation on training objectives already established for the exercises must
be considered, but the impact could be lin ited by having higher headquarters
control only selected exercises. Higher headquarters involvement in other
exercises could be nonintrusive, having only the objective of collecting and
disseminating information from the exercise area to higher and participating
headquarters.

This objective is critical in light of the many complaints in Operations
Desert Shield and Desert Storm regarding the failure to get intelligence infor-
mation down to the wing level in a timely fashion and to provide adequate
BDA. By tasking national or theater collection assets against exercise play
and then disseminating the results via the command and control network, the
NAF commander can evaluate the capacity of the system without impinging
on the exercise. Conversely, if one of the exercise objectives is to teach coni-
nianders what BI)A they can expect, a whole exercise could be run only on the
intelligence actually gathered. This effort would not only sensitize the opera-
tional commander to the capabilities and limitations of intelligence support
but would also sensitize the intelligence provider to the actual needs of the
operational community.

The Composite Wing and Global Reach

The experience of' Operation Just ('1a1sf, suggests thatl y tany UISA I' force

deploying in the future, even in response t(4 a liited ciontingency, 11u1ist h;IXve



some capability to perform AOC-type functions. By extensiom, the conip osit4

wing, which is intended to respond to just such contingencies under the I ýSAI"

concept of global reach, must have the same capability. The expericrtice of'
Brig Gen Lee A. l)owner, commander of the 7440th Composite Wing
(Provisional) during Operations Desert Shield and D)esert Storm, confirms
this conclusion. General Downer states that he fbrmed his stafl' by shlecting
the best officers he could find in Europe.2 6 Because of the separation of his+
wing's area of operations from the rest of the Desert Storm area, he was given
less specific mission guidance, allowing him more freedom to plan operations.
Yet, the wing produced its own ATO, beginning about 28 hours bef ore mission
execution. 2 7 General Downer also found it necessary to assign "mission
monitors" to track both planning and execution to aid mission comimanders. 2

Thus, to control the operations of his wing, General Downer create.d the
equivalent of an AOC featuring combat operations and combat plans func-

tions (the mission monitors) and publication of his own AT(.

Use of the Air Tasking Order

Among General Downer's lessons learned were the need to use the AT() on
a daily basis in peacetime and become familiar with the format and the need
for units to underztand the com.Li.-od, c an:a -4!, an c.annionications Atructu.,-
they will operate with. 2 9 I have discussed these conclusions in some detail
earlier in this chapter. flow then might wc provide this AOC-type capability
to a wing in the event that it is tasked in a contingency?

Augmenting the Wing Staff

Lt Col Robert J. Blunden, Jr., in his paper on tailoring the TA('S. has
suggested some possibilities. HIe suggests expanding the staff assigned at the
wing level, especially for composite wings, to allow the staff to l)prforrm the

functions. Further, he suggests that the provision of CTAPS terminals to the
wings might allow the staffs to do more planning." The latter surggýstl;n has
merit, especially in light of the current initiative to provide SAT(COM ter-

minals to the wing. These terminals would allow the wing staf' to access td.,
AOC data base at the NAF headquarters. However, manning limitations may
preclude increasing wing staffs.

Instead, a deploying wing could be augmented by per:.onnIel fronm the NAI"
and AOC. If only the wing is picked for the contingency, lhose, ,,ers•on nl
must be clearly tasked as augmentees to the wing. not as representativ(-vs of
the NAF. This option has several advantages. It. takes advantate of a pod (of
trained manpower that will exist without imposing additinal nmanpowyer r,-

quirements. It increases the interaction between the NAVi/AO( and ;s,-ivr~nied
wings. Finrally, if the contingency expands to requiro, del)oIynic •,t () I*ý 11
NAF-level AOC, some personnel will already he in the theat er mid 1,i,,, iii,ir
with the situation.
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TIhe l,,C-135 and ABUCC Replacemitent

T1he recommendation covers only tim personnlel -;I'e of' the r((lilrernint.

Certainly, the lt w wing ('oniminfliicatiofls packaige will provide some liniiited
planning capability, especiallY for a single wing operatioLi- l~owvevr, ink
broader contingency, especially Involving other servIces., Smile hi rger
capabillty might be required. To cove.r this problem, 1 reCCOniniend the us~e of'

itiodified Vt -1.35 aircraft to serve as a rapidlyv deploYable At .M Noreover,
sev'eral of the participants from O perations D~esert Shiield and D esert Storm
have suggested thait the ABCCC' was useful but need-; upgrades. including air
picture displays. Rather than attempt to upgrade the space-iliitd., (C-130
based AI3CC(', I suggest the USAF cait; get better results by switching
airt'ramxes. As part of force drawdowns, the Air Force isretiring 819 E{ -135s
that could be usýed for tihis purpose.

'[he FX> 185 hasu, 14 duty positions foir controtlers and hlas a modular corn-
mun cation suite with SAT(X)M capability. Alhug0heci m 1ctoS

MIX wOuld need to be modified for conti'ngency operations, the modular corn-
mniuication racks simplify 0this process. Further, the duty positions airead.y
have inultimiode, plasnia displays that may he able to handle the data formiats
niecessary for air picture and intelligence displays. The speedi and range of
the EC. 135 would allow it to accompany a deploying force making it mnore
compatible withi the conrposite wing and the USAF glabal reach concept than
t he C-1 380.

Operationally, the EC- 185 would help addlress three phases of a contin-
gency. Ili initial deployment,, the EC-135 couldl accompany the Force and
operate continuously. It could maintain contact with higher hvadquarters enl
route. an.d, once in the theater, could provide an imimediately operational
command facility either airborne or on the ground.

If the contingency exp~ands and a ground-based AOC is dleployed, the EC-
135 Could Fill the airborne. tOrward direction role the AB( CC provided in
Operations D~esert. Shieild and D~esert Storm. In this, role, the EIC-135.
modified with air picture and Intelligence (perhaps ~J-STAMS (lIpla~vz. and
Integrated with other platforms such as the E-3A and the R( - 185 wVould

provide a much more robust and capable airborne comiimand element. for the
theate-r commander. tU se of the E( ,-135 wouild al.s6 relieVe p~ressu~re onl the
crowded E-3A aircraft and would enhance the theater corn niandJer's ahlil t\ to
red irect. the Force in res ponlse to changIR ing sit1 IA t ions by re(ui omrig, re~wlotiin t i in
io the execution p~hase of' operations- As I sugge'st, earlier in thisibpier,
reductions In execution response time iro more i .in porta n thani rediwtho ris If

the plaTn ing- cycle.
PFiral ly, employing thlýe FC -C ;i 2 s a torward a:rilerhrnt ((lyiiiiniid 'li'toiltt

would allow the sy'stiem to act ais I Cutllv eapablf', alternate Vt V(i I M ihv'i
loss of the pritmary system (simillar to the role it, fills In sýt rtegitJc dotri rr~ic.'
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to(daly ). I ligh[t of, thre 'o [IIItilen t., I~romr pa;t I 'Ipip rits i ii p r~t I it) I i )(-i r' > rI

that the AB( CC was us tfil Ihut needs ext-c rI Ie to I rIII(( If01;iat IoIn; rid (t lIif t~it !h. xI

the FC- 125 aircraft, Nvill he Freed F romn the-ir 51 rat 'gic d icri-ret 'ct, imss 'i~in tfI

USAF should consider integrating themn into) the, c' ontirrenul; FWTV 1 p r! vIdft

a rapid-reactinrg A( C capab IlIitN.

su niniarv

The UJSAF needs the air opcriit-ans cev ter. Even II -1 1 1 iill iitYl2'Ia

the functions of' the AFC(' demnand ;i capability to plan arid ta14- dirrei lriid
mnonito~r, and communicate with assIg-ned forcvs~--ar A( ) I 1 t `4 rI.SA F
operating wi 11 th other services, especiallYI if thIe AFt ( i se~rvi rig as the *JPA( '
the capabilities pro)vided1 by an A( ) organizatim)n ;rmesetil

Although the AO(' is niot luindamientafllv broken, the svsterri can he' im-
proved. 1 have suggested areas for improvement that may be di flo~reot than
those heing worked by the tsenior staff. In fiact, the lA(' staff' Is ilrvodv v wel

along the path to hard ware iin provemneilts, a rd ad Ori Iizt rat i e rest ri ittiv r i

If we are to exploit the foi l rainge, of capabilitivs provided b.y, our a r Fr rei '

must acknowledge the nee~d to g`Ive senior level attention to tluire mea 1w

which we control air force~s.

Tlhe syste must be use,(d on a regular basis, pri-O'rahBly d a lv. Ti 'a

teos nee'ded to) operate the ftull~v deployed svs~terr mustz~ he al't ul rd
trained th rough regular exer-cise of the system The svt mlIfII, Ili ' r
ais it will be, employed, without tit(e use of fixed, hboomt-I ase cam muil 3).1 i ftlt rims

remedyf~ s-hortfalls.
Involved senior ('0111MA nders, part icularlY ait thre wliig arid NA\' 'v'

iis-ýrig the, syIste~m oni a froutine bavsnill be the keý, to defirirrrt and ;0lvra lilt
irrprovi'nrients, mnodificat ions, arid :icifrrsitiorus. As- imirth as ;uaircr~ri t-;ictti

ar'4 Imrproived bl liv the aer. the cmiryiririd and cunitf" r1111ser1-ri't cvolki Ill

imeet Its usevr's requiremenrts. The rise~r. lrow-v errs kn Iw Oe cmmx~ ;ii ira d
con I rl speciA AlIstI nor the cnI)rII unIca11) ( )rtol rITinteIceII r Ie -rt I hce-r . tire r i- I

c fti hir at ( Tt irir na ider whi j a-iri not wari t i I ti I t he cr - iru 1i0 - i m 1r -,c, I

UriP;i 1 )ihlire' ajre hekirigF The pn';itetrim(e rir'irtill Of rhi , mdl i ihi
(dli if ii ra ) i n (if' th ait IIr cmit r(dI - i rrws. t(ier nled( x, I t Ii I l H~ r1`11 f it W 7 p i ldi 1l

mii )ri-'-,(d ta ICtIca k' '-I IT IIIi i i I) :rrmnir ( l run at B4 ; I i,, t i eIIII N A F I to I w' i r!i' Li, v, I t ,t11
fi~rd NAI V imrdr am niplimli irav t~io npmrrii te-J rd r-ita -ifti
c{mi r Ir rard a11( r iid ut irl-stmi

ii Ie I I v III' I liIi Ic l v I rtý i(A e pI It Ii f I l fS I I I i x

rt ad I n i f i 1)i 1 f r ise' r( il I In -f a 4nu m im;1a r tfd a (rr lil t Iii Ii I II l
I~la~' I Il' I , , Ir; i'; t.ir I I -t. d .', 1i'r:t 11 t IiI0 li 1iF

Ixifm T. s r f- ; yi i -i 4 infI Ii Irr I i
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GLOSSARY

AADC area air defense commander
ABCCC airborne battlefield command and control center
ACA airspace control authority
ACC air component commander
ACE airborne command element
ACO airspace control order
ACS air control squadron
ACW air control wing
ADA air defense artillery
ADP automatic data processing
ADS Airspace Deconfliction System
AFB Air Force base
AFCC Air Force component commander
AFCH Air Forýe component headquarters
"AFFOR Air Force Forces
AFM Air Force manual
AIS air intelligence squadron
ALCC airlift control center
ALDO airlift duty officer
ANG Air National Guard
AOB air order of battle
AOC air operations center
AOR area of responsibility
ARC air reserve component
ARCENT Army Central Commaad
ARFOR Army forces
ARLO air reconnaissance liaison officer
ASC air surveillance coordinator
ASG air support group
ATO air tasking order
AWACS airborne warning and control system

BASS B(CE Au toma ted Sup port System
BCE battlefield coordination element
BI)A bomb damage assessment

("(")13 command, control, and communications order of at t h,
('CA F Canadian Air Force
(CAI'MS (onlmuter-Assistd Flrc(- MaNi;igemviit SvIt4shin
C AS close air support
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CCI Co T1pa S, ( 'all

V( ( ) rhief, cormbat. ')pera lionS
( -E DO )()COMnMuicto*-l ron ics dot Y oIfICUF
'E NTA F US Air Forces, ( 'vntral (Commrand

(K 'NT'O M 11S Central ( 'onmand
( 11) coinbat intell igence division
SI N{ commna nder in cihief
CI N(' CE NTF ~ommliander in chi ef, C ent ral Co(mmTanrd

'I N CLAN] Tcomm11ander in chief, Atlantic Command
CI N( C-( )L IT'II cornmnander in chlef Uc..S' South~err( ni Command

CO MA FFO R comnmander, Air Force F'orces
('( M [V corn niunicatins
CON)M' ~ comptroller
( 1( )MIP'" composite wing
('OMSOj) TI, ''l IAF' cormmrander, US Southern Air F'orce
COM US( CE ,NTA~l Fcornmander, US1 Air Forces (Central C omnmand

C.ONtTS continental United States
COS (corn hat operations staff

CPX command post exercise
(I'l coordlin ating technician
('TAPS Covnt ingencv TACS Advanced Planninjg Systemi

( 'TSCcombat targeting support cell

D)ASD) direct access storage device
hDt) director of combat operations
1)(1') director of combat plans
i)(S deput~y chief of staff

I)!)( defensive duty officer
DO( diirector of operations

chit v officer

D)SN cdenmse switche-d network

KAU~e lie! o1(ns abhove corps,
KCD i) )eectronic conihat di v of1 ficr
K I.1NT to oct roilic Ini fltli gemce
ENS{ , cnern y sit IatiorI (4.#rU( .v!'2.. :xMlri

S0 1 felect ronlic ordeor of hat Iv4

VA F" F~rencli A]i r l' ree
[P1 )( ) fiwdlter (jity vo(ficer1

FM held iiirinal
FN1 M figditer msincnrmo

(()IJ ground ordrr of full t



1AF Italian Air Force
WO( interface control o fficer
I ITS I ntra-theater IaeyTasiso vti

jcs joint Chiefis of Staff
,JFACC joint force air component commander
'IFC j Ioint force comnmander
.JOt' joint operations center
I) RC C joint rescue coordination center
4-sTARS joint surveillance target attack radar systviii

LA Latin America
LANTI RN low altitude night targeting Infrared navigation1
LICC land component commander
1L10 liaison officer
LRC logistics readiness center

MAC Military Airlift Commuand
MAC~L) Military Airlift Command liaison officeIr
MARCENT Marine Central Command
MVARFOR Marine forces
MARLO Marine Crrps liaison officer
MOB mil itary order of battle
M PC inc'ssage processing center
MTAC(.'! modular tactical air control center

NAF numbered air force
NALE naval and amphibious liaison element
NAVFOR naval fbirces
N B C nIucliýar, biological, anrd Clchmical
NCCI naval comnponent commander
NOB naval order of battle

() operating instnuction
0-('s Office of the'Joint Chlief-, of Staff

QA quality assuranle(

10AF Royal Air Force

ROO( reconnalssance duty officer

RECCE ' recorina18.')Taflc
lW IF riles of engaigement.

USAF Ro)yal Saudi Air Force

SAC' St rolvglc Air ( *irmpatl

SAt 'IA StraitA~gic A\ir ( 'orurnandl IiaimnW ýIf fier

>'\ 1)() csenio]r oi r dq'fire,w d ut % tiflictr



SATCOM satellite communications
SMDO special mission duty officer
SOD() senior operations duty of ficer
SODT senior operations duty technician
SOUTHAF US Air Forces, Southern Command
SOUTHCOM US Southern Command
SPINS special instructions
ST status technician
STAN/EVAL standardization/evaluation

TAC Tactical Air Command
TACM Tactical Air Command manual
TACP Tactical Air Command pamphlet
TACR Tactical Air Command regulation
TACS theater air control system
TAF HQ Tactical Air Force headquarters
TDC track data coordinator
TEP tactical ELINT processor
TIBS/CS theater intelligence battle situation/Constant Source
TIS tactical intelligence squadron
TMDC tactical mission data coordinator
TRADOC Training and Doctrine Command (Army)

UH F ultrahigh frequency
USAFR US Air Force Reserve
USMC LO US Marine Corps liaison officer

VHF very high frequency
VS Volant Solo

WOC wing operations center
WX weather

76;


